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Design of mechanical systemsin the future will require developing novel technologies that are able to

achieve a harmonized and symbiotic relationship with the environments.This lecture elucidates

mechanical phenomenon that realize autonomous adaptation in harmony with the environment, especially

with respect to material systems characterized by microscopic structure and macroscopic properties, living

organism systems with diversity and self-repair, human-machine systems characterized by interaction and

coordination, etc. Therein, complex behaviors emerge being caused by complex interactions at different

spatio-temporal scales.

This lecture provides a number of governing principles of such complex

mechanical phenomenon, and then introduces methods for utilizing those phenomenon to design flexible

and adaptive artifacts whose constituent parts are able to alter their functions in response to the

surrounding environments.
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Advanced Topicsin Transport Phenomenad English lecturel
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00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0O0OOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

goooooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple

- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of

Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.

- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin

Langevin Equation equation is given after some basic tutorials on stochastic process.

- Green Function / To deal with motions of interacting particlesin solvents, alecture on the

Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function

Interaction and Poisson equation.

Understanding 1

Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 00O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ are required.

oooooo(ocoooo)oo

000 URLO

0000 (00000000 )0D0D00 (20192021, 2023, ..) 00 O (2018,2020,2022,.) 00000000
gd

Code:

10H002 Japanese
10HOO3 English (DO OOOOOO)

14



gogoooo

10CO076

gooooddn
Fundamentals of Magnetohydrodynamics

0Odoooogi1oco/6e OOOO0ODODOOOODOOOODOD ODOoOoOoOooDoOoOooo
0000000 200 DOOOOC3-0O0osS500000200000000 ogOoobooogooo
gooboboob oboob oboboboboobooboobobobooboo

0000000000 This course provides fundamentals of magnetohydrodynamics which describes the dynamics
of electrically conducting fluids, such as plasmas and liquid metals. The course covers the fundamental equations
in magnetohydrodynamics, dynamics and heat transfer of magnetofluid in a magnetic field, equilibrium and
stability of magnetized plasmas, as well asillustrative examples.

goboobooobooobooboboboboooboobuooboo
0 15000000000000D0O0

0O 0O 0 0O O O The students can understand fundamental s of magnetohydrodynamics which describes the dynamics
of electrically conducting fluids, such as plasmas and liquid metals. Moreover, the students will figure out the
applications of magnetohydrodynamics to the various science and engineering fields.

gooooboooobo

0o 0o oooo
1. Introduction and Overview of Magnetohydrodynamics

2. Governing Equations of Electrodynamics and Fluid Dynamics
3. Turbulence and Its Modeling
Liquid Metal MHD 7 4. Dynamics at Low Magnetic Reynolds Numbers
5. Glimpse a MHD Turbulence & Natural Convection under B field
6. Boundary Layers of MHD Duct Flows
7. MHD Turbulence at Low and High Magnetic Reynolds Numbers
1. Introduction to Plasma MHD
2. Basic Equation of Plasma MHD
3. MHD Equilibrium
4. Axisymmetric MHD Equilibrium
5. Ideal MHD Instabilities
6. Resistive MHD Instabilities
7. MHD Wavesin Plasmas
8. Student Assessment

Plasma MHD 8

0 0 0O 0O O The presentation document will be distributed at the lecture.

O0O00000P.A. Davidson, “ An Introduction to Magnetohydrodynamics,” Cambridge textsin applied
mathematics, Cambridge University Press, 2001

U 000 O d Fundamental fluid dynamics and electromagnetics should be learned prior to attend this lecture.
oooooo(ocoooo)oo
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o000 (0Dooooooo)o
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small areas. The cell microanalysisis agood example of these applications, while other applications of similar nature can be extended to awide
range of engineering fields. The basics for understanding and applications of synchrotron radiation are the same as those of x-ray spectrometry,
which has been well developed during the twentieth century and iswidely applied to various fields of science and technology, including
biology and medicine. What makes a synchrotron radiation x-ray source very useful for analytical works, especially for biological applications,
are the very high brilliance and energy variability of the x-ray beam.
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0000000000 Thislectureisdesigned for the students who want to gain their knowledge and
understanding on transport phenomena associated mainly with convective flows with chemical reactions. It starts
with a brief review of undergraduate level subjects followed by more advanced discussion on heat and mass
transfer with reactions. The reactions of interest in the lecture include combustion (oxidation), reforming and
electrochemical reactions. As the reactions may proceed on catalysts, the discussion covers the catal ytic surface
reactions, reactions in porous media as well as gas phase reactions. The students are expected to have learned
fundamental s of Fluid dynamics, Thermodynamics and Heat transfer during their undergraduate courses.

00000000000 000000OGradeevauation is based on attendance, short reports and one's term paper
submitted at the end of the semester.

0000 0 0O Starting from the basic heat and mass transfer, the lecture aims to expand the students
comprehensive understanding on transport phenomenain physicochemical processes including thermochemical
and electrochemical reactions.
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00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0O0OOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

goooooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple

- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of

Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.

- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin

Langevin Equation equation is given after some basic tutorials on stochastic process.

- Green Function / To deal with motions of interacting particlesin solvents, alecture on the

Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function

Interaction and Poisson equation.

Understanding 1

Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 00O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ are required.
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Unit 1: Giving Y our
Opinion

Discussion Focus/ Key points Language Focus 1; Active Listening, Hesitating
Practive Language Focus 2: Opiniong/suggestion Putting them together.
Discussion and Simulations. Debate Question of the Week 1

Unit 2: Explaining

Discussion Focus/ Key points Topic Sentence, Primary Sentence,
Debatable/No-debatabl e Practice Primary Supporting Sentence Practice

2
Y our Opinion Connecting Words & Practice Discussion and Simulation. Debate Question of
the Week 2
i . Discussion Focus/ Key points Secondary Supporting Sentence Devel oping and
Unit 3: Organizing ] ) ) ] ] ]
o 2 Argument Practice Putting them together. Discussion and Simulations. Debate
Y our Opinion .
Question of the Week 3
Unit 4: Discussion Focug/ Key points Interrupting, Interrupting Practice Refuting
Interrupting/Refuting 2 Opinions, Refutation Practice Discussion and Simulations. Debate Question of
Opinions the Week 4
i . Discussion Focus/ Key points Persuading Language, Making Proposals
Unit 5:Challenging i i ) ) i i )
Support 2 Practice Speaking Practice Challenging and Defending L anguage Discussion
or
PP and Simulations. Debate Question of the Week 5
Urit 6 Discussion Focus/ Key points Persuasive Language Delivery Focus:
nit 6:
2 Word/Sentence Stress. Intonation Discussion and Simulations. Debate

Delivery/Performance

Question of the Week 6
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An Introduction to Smart Shape
Changing Materials

This course will briefly introduce smart materials as a whole and will then focus specifically on the recent and very active
field of smart shape changing materials. We will explore how the design and stimuli-sensitivity of various materials can
allow for materials to have planned and useful motion.0 KiraLandenbergerD D0 0D 0000
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Theory of Precision Cutting,
Grinding, Polishing and Related
Properties of Materias

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based
optical and communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive,
aeronautics, and high-precision equipment. Across two lectures, the machinability of materials and methods to obtain
precise and smooth surfaces will be explored, as well as the metrology (measuring equipment) that enables quality
control and process feedback.0J Anthony BeucampO 00 0000000000000

Metrology and Control Theory
for Precision Manufacturing, and
Applications

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based
optical and communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive,
aeronautics, and high-precision equipment. Across two lectures, the machinability of materials and methods to obtain
precise and smooth surfaces will be explored, as well as the metrology (measuring equipment) that enables quality
control and process feedback.0J Anthony BeucampO 00 0000000000000
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Additionally, students will submit three reports during the course on given engineering
economy subjects. Also, required are the five lab participations (ca.60 min/each) for
each student. Additionally, three exercise sessions (ca.60 min/each), where use of
Ms-Excel will be practiced for solving various engineering economy tasks, should be
compl eted

0 0O O O O Engineering Economy 15th ed. William G. Sullivan (2011)
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Course guidance
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Introduction to project ) .
1 Introduction to project management
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Project phases

Toolsfor project
management |
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Toolsfor project management, cost, and cash flows|

Toolsfor project
management |1
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Tools for project management, cost, and cash flows 11

Toolsfor project

5/25 (Lintuluoto)

management I11 Tools for project management, cost, and cash flows 111
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Project scheduling | 1 ) .
Project scheduling |
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Project scheduling 11 1 ) .
Project scheduling I1
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Leadership | 1 .
Leadership |
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Leadership Il 1 .
Leadership 1
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Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management |1
Environmental impact 1 7/13 (Y orozu)
assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
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Feedback
Feedback
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20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional
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The MIT Press

gooooood
oooooo(ooooo)oooo

000 URLOGLOODOODODODOODOODOO
o000 (oooooooo)o

162



gogoboooooogn

10i059
Jobooobuoboboobooobuogbobogd

Exercise on Project Management in Engineering

000000010059 0000000000 oo000o0D0 Dooooooooooo
0000do0oO00o0o0oOo oooooBOOOOO 20000 ODOOODO2
ggooboobooooobobboooobobobtbooooobbObo0UUbD booooooo
gogoooooo

goooCoood0o0oooOooGLOOoooO0UoboOooOoUoOooUobODoogooboooooo
gbooobuoobooboboobooboobooo

goooooobooooobooomoooobooooboboboooobooomoobobobooooDo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
g

gooobooboobooboobooboobobooboobobobobooboon

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo

gooooboooobo

RN 0 ogoon
10/5
) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ) ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . , . . .
frame. The course instructors are available if any need is required.
Mid-term . . . .
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as L eadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental I mpact Assessment, depending on projects
yOu propose.
Presentation 1 Each project team will have a presentation based on its proposed project.
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00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0O0OOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

goooooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple

- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of

Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.

- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin

Langevin Equation equation is given after some basic tutorials on stochastic process.

- Green Function / To deal with motions of interacting particlesin solvents, alecture on the

Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function

Interaction and Poisson equation.

Understanding 1

Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 00O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ are required.
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This course will briefly introduce smart materials as a whole and will then focus specifically on the
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An Introduction to Smart Shape
Changing Materials

This course will briefly introduce smart materials as a whole and will then focus specifically on the recent and very active
field of smart shape changing materials. We will explore how the design and stimuli-sensitivity of various materials can
allow for materials to have planned and useful motion.0 KiraLandenbergerD D0 0D 0000
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Theory of Precision Cutting,
Grinding, Polishing and Related
Properties of Materias

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based
optical and communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive,
aeronautics, and high-precision equipment. Across two lectures, the machinability of materials and methods to obtain
precise and smooth surfaces will be explored, as well as the metrology (measuring equipment) that enables quality
control and process feedback.0J Anthony BeucampO 00 0000000000000

Metrology and Control Theory
for Precision Manufacturing, and
Applications

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based
optical and communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive,
aeronautics, and high-precision equipment. Across two lectures, the machinability of materials and methods to obtain
precise and smooth surfaces will be explored, as well as the metrology (measuring equipment) that enables quality
control and process feedback.0J Anthony BeucampO 00 0000000000000
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Additionally, students will submit three reports during the course on given engineering
economy subjects. Also, required are the five lab participations (ca.60 min/each) for
each student. Additionally, three exercise sessions (ca.60 min/each), where use of
Ms-Excel will be practiced for solving various engineering economy tasks, should be
compl eted

0 0O O O O Engineering Economy 15th ed. William G. Sullivan (2011)

goooooooon

gobooooooon

Oo0oooo(Doooo)oo

000 URLOGLOODOODODOODOOOOODODOOOO

0000 (0000000 0)Y 0000000000000 000000000o0ooooooooa

254



gogooooood

10i049

Jobooboogoboobooobboobon

Project Management in Engineering

000000010049 000000000000 0O0O0OODO ODOODODO0O0DOD0O0O0OO0 OO0O0OO0OO0O0 400 OOOOOA2-308
0ooo0200000000 DOOODOOD DOQOOBOO

00000 o0ooDooooooGeLOooDoooDoOoooDoDoooooooOoooooooonDo
goooooboobobobobooobooooooobobobUobobUobobDoboooUobobLUob o
goobooooooooobooboobobobobooboobooobobooobobobobobobobDobobobobObooboboDbOoD
gooobobO0obOobOobDOooOoOo0oOoUoobOoOobOO0obOobDOobDOobDOobDOooooo
goobooboooboooobobobobobooooooboobobOobUobDobDoboDoooobo
goobooooooooobooboobobobobooboobooobobooobobobobobobobDobobobobObooboboDbOoD
0000 Seminar on Project Management in Engineering0 0 0 000000000000 OO

goooooood

oo

oooo

Guidance

4/13 (Matsumoto)
Course guidance

Special lecture by

extramural instructor 1

4/20 (Inaoka(JICA) @A 2-306)
Project management in the case of Japanese ODA

Introduction to project

management

4/27 (Maeda)
Introduction to project management
Project phases

Toolsfor project
management |

5/11 (Lintuluoto)
Toolsfor project management, cost, and cash flows|

Toolsfor project
management |1

5/18 (Lintuluoto)
Tools for project management, cost, and cash flows 11

Toolsfor project

5/25 (Lintuluoto)

management I11 Tools for project management, cost, and cash flows 111
. . 6/1 (Ashida)
Project scheduling | 1 ) .
Project scheduling |
. . 6/8 (Ashida)
Project scheduling 11 1 ) .
Project scheduling I1
) 6/15 (Tanaka)
Leadership | 1 .
Leadership |
. 6/22 (Tanaka)
Leadership Il 1 .
Leadership 1
. 6/29 (Matsumoto)
Risk management | 1 .
Risk management |
) 7/6 (Matsumoto)
Risk management |1 1 .
Risk management |1
Environmental impact 1 7/13 (Y orozu)
assessment Environmental Impact Assessment
Special lecture by 1 7/20 (Kumagai (JGC CORPORATION))
extramural instructor 2 To be announced
7127 (Matsumoto)
Feedback
Feedback
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0000001 Lock, Dennis. Project Management. 10th edition. Gower Publishing Ltd.

20 Cleland, David L., and Lewis R. Ireland. Project Management. 5th edition. McGraw-Hill Professional

3. Roger Miller and Donald R. Lessard. The strategic management of large engineering projects, Shaping Institutions, Risks, and Governance,

The MIT Press
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) Introduction to Exercise on Project Management in Engineering
Guidance 1 ) ) ) ]
Lecture on tools for the Project management in engineering
Practice
Each project team may freely schedule the group works within given time
Teamwork 7 . , . . .
frame. The course instructors are available if any need is required.
Mid-term . . . .
. 1 Each project team will have a mid-term presentation.
presentation
Some lectures will be provided, such as L eadership structuring, Risk
Lecture & Teamwork 2 Management, and Environmental I mpact Assessment, depending on projects
yOu propose.
Presentation 1 Each project team will have a presentation based on its proposed project.

goooboooboooobooboobo
gooobooobon

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goooooooo

oooooo(ooooo)oo
o0 uRLOGLOOOOODOOOOODOOOOODOOO

0000 (00000000 )YO0D0D0D00000000000000000OoO0 (Ao’ oo0000oon

256



gooobooboooogn

10X001

Oooioodooo
Prospects of Interdisciplinary Photonics and Electronics

0dOopooogioxoolr D0OOO0O00OO0O0 ODOOo0OoOoOOoOO0DOO Doooooo 200
O0000O0O0AL-1310 OOO0O02 00000000 ODODOOOODOO ODOOoOoOoOoooo
goooboboobooboooboo,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooooo

gooboooobooobooboboboobooboobooboboboboooboobooboboo

goobobooobooobooboboboboooboobooboboboobooboobobDboboDoobDOon
gooboobooobooboobooooboo

gooooooboo

go oo goood
gogobobobooooobobboooobobooooooboboooon
oooobobobobooobooo

googon

googooo

googooo
oooooo(ooooo)oo
000 URLO

o000 (Dooooooo)o

257



gogoooboooooo

10X003
obogobboobooobobod

Advanced Experiments and Exercises in Interdisciplinary Photonics and Electronics O
0ooodoopoloxoe3 0oooodoooodn0o oooboodooooonD oDOooboo ooooo
0oo0do20000000 OD0O0O0O0O0O O0O00O0O0 00000 0Do0oooooooooad
gooobobobobooooobobobboooobobobbouooooo
ggoobobobodoooobbobtoooooooob bbb bobo

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
googooog

gooooboooboo

oo oo goood
goooboooobo 20 obooobooboboboboobuooboobobobooboooboooon
gpoooogon googboobobboboobooboobooobooo
gooon
gooooo
gooooo

oooooo(ooooo)oo
000 URLO

000D (0Doboooooo)o

258



gooobooboooogn

10X005
obogobboobooobobod

Advanced Experiments and Exercises in Interdisciplinary Photonics and Electronics O
000000010Xo05 0000000 oodn0 oooooo0ooooonD oOoboo ooooo
0oo0do20000000 OD0O0O0O0O0O O0O00O0O0 00000 0Do0oooooooooad
gooobobobobooooobobobboooobobobbouooooo
ggoobobobodoooobbobtoooooooob bbb bobo

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
googooog

gooooboooboo

oo oo goood
goooboooobo 20 obooobooboboboboobuooboobobobooboooboooon
gpoooogon googboobobboboobooboobooobooo
gooon
gooooo
gooooo

oooooo(ooooo)oo
000 URLO

000D (0Doboooooo)o

259



gogoooboooooo

10X007

Ooodooodoogood
Advanced Seminar on Interdisciplinary Photonics and Electronics

0O0O0oo0OoOgi1oxXoor DOOOoO0OOOO0ODO O0OOOOOO0ODOOO0OO0O0 DOOooboo ooboodg
ooooo4 0000000 DOODOOD ODOUODOD ODOObOoUOobOobOOoOobooboooo

goooobooobooboobooboobooboobobobooboobobbobooboobooDobo
gooobooboobobooboobooboboobooboobobooboobooobooboo
gboooboobooboobooboon

gobooboobooboobooboobooboobobooboobobobobooboobooo

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goon

gooooooboo

go oo goood
ogoooobogoooo 30 gboooboobobobobooboobooobooboobooobooon
gboooobgo gboooboboo

gooon

gooooo

gooooo
oooooo(ooooo)oo
000 URLO

o000 (0Dooooooo)o

260



gooobooboooogn

10C825
ooobooobod

Quantum Mechanics for Electronics Engineering

O00O0OC00OQ010C82s 0000000000 DoooooOoDoDO0O0OD COQOCOQ0OO0OD 300 DOOoooAL-o01
000002 00000000 ODOOOOOOO CDoQoOoQooooo
gboboobobobobooboooobooooboobobo
goooQo0oQoOoUoOoQ0O0oU0OoUO0OU00OQ0D0OC00OC00OC00OCD 100001000000 0O0OOO0OOOOoOO 2000 10
goooQoQoOoQoQooCo 2000 200000000000 10oooooOOOOODOOOOOODOOOOOOOOOO
goboobooooooobooboboboboboooooooobobobooboobooboobDoboboboboboog
gbobobooboooooobooboboboobooooboobooboboboboooooboobobobOoboooboog
gboboooooooobogooa

gboboobooooboooboboooo
gboboboooobooobooboboboboooooooooboobobobobobobooboobOobOobOobobOooon
gbobooooooobobobobooboooboboboboboboooooobOon

gbooooogno

RN oo gogoo

Qooooooooo 1 gbooboooooobooboboboboobooooboobobobooboooooon
oo
goobooooobooboboboboboooooobooboboboboooboooon

god 2 gbooboooooobooboboboboobooooboobobobooboooooon
goooooooon

goooooo 2 gbooooooboobobobooooooboobobobobooo
gboooooobooboboboboboobooooboboboboboooooon

gooboooooon 1 gbobooooooobobobobobobooobooboboboboboooo

goobooooobooboboboboboooooobooboboboboooboooon
booooogoboobooboboboooooobooboboboobooooo
gbobooooooobobobobobobooobooboboboboboooo
goobooooobooboboboboboooooobooboboboboooboooon
gboobooooooobooboobobo
gbobooooooobobobobobobooobooboboboboboooo
gooogoo 2 goobooooobooboboboboboooooobooboboboboooboooon
gboboooooboobobobobooooobooboboboooon
gbobooooooobobobobobobooobooboboboboboooo
2 gbooooooooooboobobobobooboooooboobobobobooooo

ood 1

goobooooodg

gogd
oo
2000000000000 00DOO00DOOO000DODDODO00DODDOODOOOOn
gooogd 2 gbooooooooooboobobobobooboooooboobobobobooooo
gboooooooboobooboboboooooboooboono
gbobooooooobobobobobobooobooboboboboboooo
gooogoo 2 gbooooooooooboobobobobooboooooboobobobobooooo

oo

ggbodooboobooboboobmuooobooboobbooboo

00000 J. J. Sakurai, Modern Quantum Mechanics (Addison Wesley Longman)
0dobdboboooobOOooOOobOOobOdbOOo0ooo0ooOOoOUl1loooOOobODOobOO0obobobooooooon
000000 (0Do0o0o0)0oo0DO0O0O0O0O0DOODOODOOoOO

000 URLO

oooo(oooooooo)d

261



gogoooboooooo

10C800
obooobooooboon

Semiconductor Nanospintronics

O00O0OC00OQ010C800 0000000000 DOODODODODODODOODOD DOQOQOQ0OO0OD 200 ODOOOOAL131

Oooooo200000000 poooooOoOO

gbobooooobooboobooboboboooooooboboboboobooooo

gbobooboboboooooooobooboboboo

0000000000000 00O0O00O00O0000O0000DO0O00O0O0000 beyondCMOSO OO OOOO 10

goooooooooobooboboboboboooboooobobobobboobooboobobOobobobobooog

gboboooboooooobooboboboooboooobooboboboboobooooboooboobOoboboboooboog

gboboooooboobobobooooboobooboboboboooboboooboan

gbobobooooobooboobobobooooo

gboooboo

gbooooogn

RN oo goano

gboobooooooboobobobobobobooooboboboboboooooon
gboobooooobooboboboboboboooobooboboboboooooon

gboobooogoo 1 gbobooooobooboboboboobooobobobobobooobooon
gboooooooobooboobobobobobooooboobooboboboboooo
gboooooooboobobobooooobooboboboooon
gbobooooobooboboboboobooobobobobobooobooon
gboooooooobooboobobobobobooooboobooboboboboooo

goboboooooog gbobooooobooboobobobobobooooboobobobobooobooon

gboobooood 000000 Dirac000000UO0OO0O0O0ODO0OOOUODOOOOUODO explicitd O
OO0 DirecO0O0000OOO0OO0OOOOO0DODOOOOODOOOODOOODODO
gbobooooooooboobobobobooooooooobDoboboboo
gbooooooboobobobobooboooobobobobobooooon
gbobooooobooboboboboobooobobobobobooobooon

gbobooooogoo gboooooooobooboobobobobobooooboobooboboboboooo

goboboooooog 5-6 gbobooooobooboobobobobobooooboobobobobooobooon

gboooaooao 0000000000000 00000000 HnleOOOOOOOOOOOOO
gbobooooobooboboboboobooobobobobobooobooon
gooooo

gbooooooboobobobobooboooobobobobobooooon
gooOoOoOoOoOoOoOOOOOOOOOOOOOOO BeryOOOOOOOOOO
0000 KuboOOOOOOOOOOOOOOoOoOoooooooooooooo
gbooboooooooboobobobobobooooooboooDo

gogoboobooooboo 2-3

gboboobooobooboboboboooooooboobobob
gbobobooooboobuobobobooooobooomooogoo
gboobooboooobobomoboobobob
gboboooooboobomooboobob
gbobooooobobobomooboobob
gboboooooooboobobobobo™obobo
gbobobooobooobooboboboboooboooon
oooUooo(ooooo)yoo

000 URLD

0000 (Dooooooo)o

262



gooobooboooogn

10C801
oobobooo

Charged Particle Beam Apparatus

000000p010Ce0l D0 0DO0000OD D00D000D00O00 DO0DOO0ODOO 400 OO0OO0OOA1-001
odooo0200000000 ODOOOO0OOO0 DOoOoOoOooood

oo oobooooooooouooobooboooooa

gbobooobooboboobooboobobooooooboobobobooobobobobobooboobOoboboon
gobobooobooboboboooobobooboooobooboboobooboboboboobobobon
oboobOooobooobOoobooooooooooooooooo0oooOoOooOOooOOoobOOoobOOoOoDbooag
ugboboooobdaoboan

gbgobooobooboboobooboobobooboooboobobobooooboobobonboag

goooooooboboboobooboboooooobobobooboboboboboboobobobon
oobooboooboooboocobooobooooog
ooooooooo
od od good
gbobooooboboboooobobobooooboboboooo
1 obooboobooobooooooboooboooooooooooooonoo

gboobogoooao

oooOo
ooo
oobooOoboOooooooOoooobooboboOooooooOooooooo
ooboooboooo ooboobooboocoboooooobooobooooooooooooooo
ooood 3 ooboooboobooboooooobooobobooooooooooooonoo
ooboobooooooooooobooboboooooooog
Qoooooooo 9 ooboooboobooobooooooboooboboobooooooooooonoo
oobo0ooboooooooooooooooooboooDo
oobooobooobooobooooooboooboooboooboooooooonoo
oobooooboooo ooboooboooboooboooooobooobobooooooooooooonoo
ooo 3 oobooobooboooooooogooooboboooooooooooooo
ooboobooboooboooooobooobooboooooooooooooo
oobooobooooooooooobooobobooooooooooooonoo
ooboooboooo obooboobooboobooooooboooboooooooooooOoooo
ooood 3 oobooobooboooboooooobooobooobooooooooooonoo
ooooooooon
Qooo0ooo 5 ooboobooboocoboooooobooobooooooooooooooo
oooooood
ooboooooo obooboobooobooooooboooboooooooooooooonoo
od ! oobooobooboooboocoboooboooooo

OoooooooooooooooD 201800 ooooooo
gboboooooboboboooooobobooooboboboboobobobobo

uboboooooobooobOoobOooboomoooan
obooooooooooon
ooopooo(ooooo)oo

000 URLDO

ooo0o(0oO0O00000)D0O0O0O00000000DO0O00000DO00ODO000D0D000ODODOOO0O0OOO
ooo

263



gogoooboooooo

10C803
oobobooo

Quantum Information Science
000O0O0D0D010C803 D0 00O DOO000 bOoooooooOobOo000 DbOhoooOoo 300
O0000O0OA1-001 OO000ODO200000000 ODOO0OO0OO0OO0OO0ODO ODO0O0O0O0OOOOO0OoOoOoooog

goobob oboboobooboobuooboboobooobd
gboogoboooboooobgooo

gobobooobo™moboboobooboooobooboobooboboobooboobobobo
goooboobooboobboobooboobooobobooboobooboobobooboobon
goooboooboobobobooboooboobuooboboooboobob

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon

gooboomoobooboboooboobooboboob0oobooboboooboobooboboo
gbooobooboobobooboobooboobuoobobboobooboobon

gooooooboo

go oo goood
gogobobobooooobobboooobobooooooboboooon
ooooboobobobobboobooobon

oooooooo g

ooogoooon
U ggobobbboooobobbooogobobbooogn

gogno
gogoooood 0 gogobobobooooobobboooobobooooooboboooon
oogno goooboobobobobbobooboobooboboboo

goooogooobo goooboobobboboobuooboobobbooboobooob

go - oo
oooobooboboboboooboooboobobobooboooboooob
ooooog

gogd g

gooooooboooo

U000 0O Nielsen & Chuang, Quantum Computation and Quantum Information, Cambridge University Press
O0o0o00oooooooobo@mobooooooooon

goboboooboobooboboobooboobo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YD000000000000000000000000000o0oooogo
gboooboooobooboon

264



Oooodog
Semiconductor Engineering Adv.

gooobooboooogn

10C810

0oOopooogi1ocsio oodoooodonD UoooodooooOd0 cooooog 300

0000COA1001 OO0ODC200000000 ODOUOUODOOOO ODOoOOOOOOO

gooob obooboooboobooboboobooboon

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon

googog

goboboooboobooboobooboobuoobuooobo

gooooo

ggoooooog

oo oo goood
goooboobobboboobuooboobobbooboobooob
ogooooooo 2-3 gboooboobobboboobuoobooboobooboooboooon
gbooooboboo
oooobooboboboboobooboobobobobooobooob
ogoooobogoooo
0o 34 goooboobobboboobooboobobobooboooboob
gooobooboboboboobuooboooobooboobooon
gooogo 2-3
oooobooboboobooobuobobooooboobo
goooboobobboboobooboobobobooboooboob
goooog 1-2
goooobgooobon .
oo/0O00/0D00 MISMOS)DOD0DO0DO0DO0DO0DO0DO0DO0DOOOOOOO
ooo/ooooo 2-3

gog.

ggooboobooooobobobooooobooboobo

000000000000000000 [000 ](000)
S. M. Sze Physics of Semiconductor Devices (Wiley Interscience)
P.Y.Yu and M. Cardona Fundamentals of Semiconductors (Springer)

gobobooboobooboobooboobooo

oooooo(ooooo)oo

000 URLO

o000 (Dooooooo)d

265



gogoooboooooo

10C813

HRERERERERERN
Electronic Materials Adv.

0oopooogi1ocss 0oddooodonD UoooodooooOd0 cooooogd 200
0000COA1001 OO0ODC200000000 ODOUOUODOOOO ODOoOOOOOOO
goobob oboboobooboobuooboboobooobd

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
g

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
goon

ggoobobboogooobboogoobbbuooooonobboooobobbooooboboboooon
goooogooo

gooooooboo

g od googd
000000000000 SO00o00oooooooooooooo
SOooo 34 0ooo0oodooooooooooooooooooooooon
0000000 SOl(Slicononlnsulator) 0O OO0 O0O0O0O00O0O
000 LS0ooooooogoo eMosOoooooooooooon
2-3 OO0ooooooosoooooococMosOooooooooooog

00 caMosonon

opogono

gbooobogooog
oooobooobo oooobooboboboboobooboobobobobooobooob
g 23 ooooboobobbobooboobooo
googoobogooog gboooboobobboboobuoobooboobooboooboooon
gogo 23 gbooobooobobooboobooobonboo
goooooon

gooooooo
ggooboboboooooboboooon
oo0oooo(coooo)oo

000 URLO

0000 (0D0ooooooo)o

266



gooobooboooogn

10C816
ooboboooboboood

Molecular Electronics

ooO0oO00OO0oi1ecsle DOoOOOOOOO0O0 ODOOOODODOOOO0O0 OD000000500 O0000OA1-001

000002 00000000 OO00ODOOO0O0O ODoODOObOoOoOgo

gboobooboobooobobobobooboobobobon

gboboooobobgoobog

ooooooooo

gboobooaobdaod

gooooboooomooooobo eELODOoOoOoOoOooooobooOOoboooooooooooooooooooooOoo

obooboobooboobooooooooooooooooo0oooOoOooOOooOOoobOoobOoOOoDboag

ooboobooobooboooboooobooooooboooooooooooOoOooOOooOOoobOOoobOOoOoobooo

gbobooobobobobooboobobooboooooboboooooon

gooboooboboboooobmoboboboboooooboboon

bobooomobooo -obooooobooboooooooo0ooooooOoOoooOooobOoobOOoOoDbOoODn

uboboobodoboboboboooboboboboooboobobooooboboboboobobobob

ogbooooood

goooooooo

go go goono

boboooobaboboobooobobobuoboooboboboooa
gbobooooboboboobooobobobooooboboboooo

ooboooooo obooboobooobooooooboooboooooooooooooonoo

gbooood bobuooobobobuotoobobobuoboooboboboood
bobooooboboboboooboboboboooboboboooo
obobooooooo
tboboooooboboboobooobobobooboooboboobooo

4 gbobooooboboboobooobobobooooboboboooo
oobooboooobooobooobooobooboboobooooog
bobooooboboboboooboboboboooboboboooo
3 obooboobooboobooooooboooboooooooooooOoooo

ooboooboooo
oobooobooo

gbobogooao

god
oobooooo
oobooOobELDOOOO0OOOOOOO0ODOOODOODOOODOODOOn
ooboooboooo ooboobooboocoboooooobooobooooooooooooooo
gboobood 3 ubobooooboboboboooboboboboooboboboooa
god

oobooooboooo
ooobooon
oooooooo 1 oobooobooboon

1 bobooooobobobobooboboboboon

gogood

gbooboomooooobobobo

obooomooooooobboobooobooooooboooon

ooopooo(ooooo)oo

000 URLDO

o000 (000O00000)D00000000000000000000000000 0000000000
ooboooboooboooo

ooooooooo 3ooooooggo

267



gogoooboooooo

10C819

gooooddn
Surface Electronic Properties

0oOopooogi1ocsle DodoooodonbO U0ooodooooOd0 cooooogson

00000OA1-001 OO0ODOOC200000000 DOUOODOOO DOoUOODOOOODOOOOO

goobob oboboobooboobuooboboobooobd

gboogoboooboooobgooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon

gooobdoobooboboobooboobobooboobooboboobooboobobooboo

goboobooobooobgon

goobobooobooboobobooobooboobobbobooobo

goobobooobooobooboboboboooboobooboboboobooboobobDboboDoobDOon

gbooobooboobobooboobooboobuoobobboobooboobon

gooooooboo

go oo goood

oooobooboboboboooboooboobobobooboooboooob
oooobooboboboboobooboobobobobooobooob

goooogon 2
goooboobobboboobooboobobobooboooboob
oo
gooobooboboboboobuooboooobooboobooon
ooooboobo oooobooboboboboooboooboobobobooboooboooob
oogd 3 oooobooboboboboobooboobobobobooobooob
gooooooog
gboooboobobboboobuoobooboobooboooboooon
goooobgooog O000OC0OOO0OO0OOO0OO0OO0OO0OO0OO0OCOHUCkd DDODDODDODODDOODODODOO
oogno 4 ooooboobobobobooob ,bobobobDooboobuoobo

ooooboobobobobooboon
0SSO GaAAsO 0000000000000 ooooooooooooo
2 gboooboobobboboobuoobooboobooboooboooon

gogoboooogad

opogono
googo
oooobooboboboboobooboobobobobooobooob
goooogoooba goooboobobboboobooboobobobooboooboob
ooogoooon 3 goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon
ooooooon 1 goooboobooo

gooboboooboooboobobobooboooboobuooboo

odooo@oooodoo(0Dboo0 ogO0oDoo), 00000000 (000 ,0D0DD00O0D)YoDOooo
goooooobooo

gobooboooboobooboboboobooobooboobon

oooooo(ooooo)oo

000 URLO

0000 (00000000 )Y 0000000000000 0000000000000 0000000d
gboooboooboooobod

268



googd

Optical Properties and Engineering

gooobooboooogn

10C822

00OopoQoogi1oCcs D00 dooodonD U0ooo0dooooOd0 cooooog 400

0000COA1001 OO0ODC200000000 ODOUOUODOOOO ODOoOOOOOOO

goobob oboboobooboobuooboboobooobd

gboooboobooooboo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goooboooboobobobobooobooboobo

goboobooobooobooboboboboooboobuooboo

goboboooboooboobooboboooboooo

gooooooboo

go oo

goood

goooboooobo

gooobooboboboboobuooboooobooboobooon

230 [000000O0DO00DO0DOO00OO0O0ODbOO00ODODOO0ObODOODOODOO

JuHn ooooboobobooboobobobo
goooboobobboboobuooboobobbooboobooob
googoobogooog 280 gboooboobobboboobuoobooboobooboooboooon

gooogo

gooobooboboboboobuooboooobooboobooon
oogd

goooogoooba
oooooooog 450
go

goooboobobboboobooboobobobooboooboob
goooboobobbooboobooboboobooboobon
gOo0do0oo020000C0CO000DOOoO0O0OooDooOo

gogoooood 10

ggoooooogd

ggooooooogd

00o0ooooooo oo (coooooog)

gobobooboooboobooboobo

oooooo(ooooo)oo

Ooo00 uURLO OO

0000 (0D0ooooooo)yooo

269



gogoooboooooo

10C828
oobooobooood

Quantum Optoel ectronics Devices
000000010C828 DO O OOODOOOO DOODODODOODOOODO DOODOOO0O 400
O0O0O0O0OA100l OO0OO0OD200000000 ODQOOODOODO DOOOOODOOO

gooob oboobooboobobooboobooboo
gboogoboooboooobgooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
goooogooo

goboboobooobooboobobooobooboobo
googooo

gooooooboo

go oo goood
ggobobobboooooobobobboooooobooooooboon

ooooooon
gogd

1 gboobgooboboobooboooboboo

gooobooboboboboobuooboooobooboobooon
5 gogobobobooooobobboooobobooooooboboooon

goooboooobo

oooooo
ooooboobobboobooboobobooboo
goooboobobboboobuooboobobbooboobooob
googoobogooog gboooboobobboboobuoobooboobooboooboooon
goooobgooog > gooobooboboboboobuooboooobooboobooon

ooooboobgon
goooboobobboboobooboobobobooboooboob

4 goooboobobboboobuooboobobbooboobooob
googboooobooboon

goooobooobo
oooobooon

googon

gooooo

gooooo
oooooo(ooooo)oo
000 URLO

oooo(0Doboooooo)o

270



gooobooboooogn

10C829
Oooo

Quantum Optics
000000010C829 D00 DOUOD0D0OO00OO0 10 0000 DU0do0odoDO00 oobOoo ooooo
doodo2 00000000 O0O0OODO0O0O0O ODOODO0OO00O00 ooodoo ooooooooa

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gbooobooobooboobooobooon

0000000000000 0O0O000O000OQ0O0ODOU0O0OD0ODO 4000 S50)000O0O0DO0DOOOOOO
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooooooboobooboboobooboobobobobooobooboobobboobDoobOon

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gbooobooboobobboobooboobooon

ggogooood

oo oo good
gboooboobobobobooboobooobooboobooboon
goodbO0o0o0O0ooO0obl0o0obob0obooooDOoboobooDbooo

3 ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
god
gboooboobobobobooboobooobooboobooboon

3 ooooboobobobobooboobooboboboobooobooob
g0o00dobO0obo0o0b0O0o 1gobobooboooobooboobobo
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon

goooog 3 gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
oooobooboboboobooobooboobooboo
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon

3 gbooboobobobooboobooboobooboobooobob

googoobogooog
ugog

goooogooobo
gogo

goooogoooba

gogd
ooooboobobobobooboobooboboboobooobooob
ooooboobooboboboboo

et 3 goooboobobobobooboobooboobooboobooob

gooobgooobobo

000000000 000000000000 O(©U0,11,12,15,160 )
goooogooo

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
goon

oooooo(ooooo)oo
000 URLDO

0000 (00000000 )00 Vooooooooo

271



gogoooboooooo

gooooo

Quantum M easurement

10C830

00O00oQ0O0ogi10C830 000 dooodUonD U0ooo0dooooOd0 coooooo 400

O0000C0A1-131 000002 00000000 oOoOoooogoo

gooooboooobo ,oobobboobo0 obbob obooboobooboobobbooboobOoo

goobobooboobgoobooboobooboobobbob ,boobobbobooboobooo
goooboooboooobooboo ,goobo ,obgobobbobooobg.

goboobooboooobooooboobooboboboboob ,bobo

goobooboobooboob ,ooboobooboboobooboobobboboobooboon

gooooooboo

oo oo goood
oooog,0bgo
1 oooobooboboooboooboobo
ugog
oooobooobo
o 25 gbooobgoobobooboob ,bobooboobooobon
googoobogooog
25 ooooboobob ,0ooboobobooo
gooooooo
oooobooobo
2 gbooobgoobobooboobgoob ., 0ooboobooobon
goooogoooba
gooobgoobob ,bo0boobobobooboobooboobo
ooooog 2
googogn
ooooooon 3 ooooboobobobobooobooboono
gogd 1 gooobg ,gobboboobooboobooboboo
gooooooo 1

gooono

0000 00C. Audoin and B. Guinot, The Measurement of Time, (Cambridge University Press, 2001).
o000 ,00000o00 ,(ooooo , 2009).

000000000 (0DOD0OO0DU00)Do0DU00OoD (ODoDooooooo)ooog.
gooobooobooboobobooobooo .

oooooo(ooooo)oo

OO0 URLDO https://www.kogaku.kyoto-u.ac.jp/lecturenotes0 2014 0 0 00000 .PandAO OO OO OO .0

0000 (00000D000)000 (Al-12400)

272



gooobooboooogn

10C851

goog
Electrical Conduction in Condensed Matter

gdOopooogiocssl 0odoooodonD 10 oogooooooooo Dooogooo 200

gooooooOooo0o0O0bD ooooo200000000 DOOOOOO0 booooogoo

gooob obooboooboobooboboobooboon

gbooobooboobgooooboo

go0ooo0o0o0O0o0oO0OO0(DD0D0D000000000)000000O00O0O0O0ODO0OOD0OODOOOOO

go0o0ooOoOoOoOo OOoOoOooOoOoOoOoOoOoOoOoOoOoOOoOOOOoOOOOOOODOOODOOODODOD (OO0

0O0)O 00O -00D0000D00000DoO00 000000000000 ooo0ooooooooog

oooobooobobobooboooboobo

goboobooobooboobobboobooobooobo

oooooolooooobooO0fobDOobOOoooOobOooOoobDOobOOoUooOoboooobDOoboooo

oodooooo0oooOoO00oDoDoO0U0O0oDoOUOUOOOoO0U0OOOU0U0DO0 200000DOOOODO

goooooo0oooOoOoOoDOoOoUOoOoDooOoUOooOooOUoOoOo obooo0ooDoboogOoDpooooDo

gooobooboobopoooboo

goooooooo

oo oo goood

goooboobobboboobuooboobobbooboobooob

oooobog

googbgooobobo
ooooboobo oooobooboboboboooboooboobobobooboooboooob
ooooog 2 oooobo0oboboboboooboooboobo
goooogooobo gboooboobobooboobuoobobboobooboboobo
g 3 gbooobgoobobobobooboobooo

ooodobobooobooboobobboobooobooboobooo
ooooboobobbooboooboobobobooboooboboobo
ooooooon 3 goooboobobboboobooboobobobooboooboob
gboooooboobooboboobooboobobooboobo
gboooboobooboboobooboobooo
oooobooboboboboooboooboobobobooboooboooob
oooobooboboboboobooboobobobobooobooob

oogd 4 ooooboobobboboo booboobooboboooboobo
goooboobobboboobuooboobobbooboobooob
googogn

ooooboobo 1 oooobooboobobboobouooboobooo

00D DO C.Kittd, Introduction to Solid State Physics, 8thed.,, Wiley OO OO OO0ODO0O ODO0O0OO0OOO O 8
0ooodo<Od ><0 >

0000000000000 000D0U00DUDOoDoDoODDoDoDooDoOODOOOOOOO0 Asheroft-Mermin, Solid
StatePhysicsO 000000000 O0OO0OOOOOOOO
goooboooboobooboboobooboobo bobobobooboobooo

000000 (0D0D0D0D0 )0D0O000O0O00O00OO0O0OO0OO0OO0O0DO0OO0O0DO0OO0OODO0OOOOOODDOOO

oo uvRLOOOOOOOOODObOOOOoOoO

o000 (0Dooooooo)o

273



gogoooboooooo

10C834

Oooodog
High Performance Thin Film Engineering

00Ooooogi1oCe34 DodooooddinbD 10 Dodoooo4dUoobOoD ODoodOo ogooo
goooo200000000 DODODOOOD DOODODODODO DODODDODOODODO

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
gooobooobooboboobooboobobobobooboobobboobooboobobobo
gboooboooboobobooobooobooboobobooboobobobooboo

ggoogbobbooooobobooooobobooooooobobbooooobobbuooooobo

goboobooobooboooobooboobuooboboboboobooboobobobooboobon

goooooobgooo

googoooooboo

oo oo good

gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
goooboobooobg
gboooboobobobobooboobooobooboobooboon

ooooboobo ooooboobobobobooboobooboboboobooobooob

opogono ooooboobobobobooboobooboboboobooobooob
oboooboooboobon
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
ooooboobooboboboboo
gboobooboboobooboobooboobooboooon
ooooooOoooooOooboooOooo stMOODOOOODOO

gboooobgo 2-3 OOoooooOoobo saMsSORBSOOOOOODOOOOODOOOODO
ooooboobobobobooboobooboboboobooobooob
gooon
goooboobobobobooboobooboobooboobooob

2-3 gboooboobobobobooboobooobooboobooobooon

U

googoobogooog
U

gooood 34

oooobooobo
goooo

goobgoboobooboobobooboobooobon

0O 0000 dThin Film Phenomena by K.L. Chopra (McGraw-Hill, 1969)
000000000 30bydO0O (ODOOODOOO ,2008)

googooo

00o0ooo(ocoooo)oo

000 URLO

0000 (00000000 )D0oO0O Vooooooo

274



gooobooboooogn

10X725

gooooddn
Integrated Circuits Engineering, Advanced.

Oo0O00001oXv25s 0000000000000 0000 DO0O00oOO0O0O0000 DOoooooo400
O00000O0OONIMOOAL-131) O0000200000000 O0OOOO0OOOO0 ODOoOoOoOooooo
obboobooooobOooboooboooooooobobooon
goooobooobooooboooooooooogooogooooboooo0ooooooOoobDooDboOoDOoO
oboobOoobOoobOoooOooooboooboobbooobooooooboooboooboooooOoooOooonoo
goboobooooboooboooboooobooooooobooobooobooooooooboooobooOoon
odoooooooooOooooooooogoooeMosoggooooeMosooooooooMosooo
gooocMosOOgogoooooooeMosOoooooooooLsSoooorPGADDODOOOOOO
gbobooooOooobooobOoobooobooooboooboooboooboooboo0oooOoooOoOooobOOoobOOoOoDboOoo
ooo

ooooooooooobDOoobOoobooDbOooDo
gbobooobOooooobOoobooboooobooobobooooobooooooooOoooOoOooobOOooDbOOoOoDboOoo
oobooobooobooboocooogo

ooooooooo

od 0ood ooog

100000000 ooboobooboocoboooooobooobooooooooooooooo

ooooooogd 2 oobooobooboboooogo

cMoSOOOOOO 5 cMostUoooooOoOoOoooooooooooooooooooooon
oobOooboobobooboocobooooooooo
O0odooo MOSFETOODOOOOOOOOOOOOOOOOoOOoooo

MosOOoOOoOOoOOO 3 oobooobooobooobooooooboooboooboooboooooooonoo
oo
go0o0oOoOoOoopooooooeoMosUOgooooooooooooo

cMoso oo 3 ooboooboobooobooooooboooboboobooooooooooonoo

gboboooboooboobaonbo

oobooobooboooboooooobooobooobooooooooooonoo
Lsoono 3 gboboooooboboboboooboboboboooboboboooa

obobogoooobobo

Ooooooooooooooooo LS oooorFPGADDODOOOOOOO

Oo00odOoOorFPGAOOOOODOOCOOOOO0OODODODOODOO

FPGA 2

gooogoog

goooooooboooo
000000 Neil H.E. Weste and David Harris, © CMOS VLS| Design, 4th Ed.” Addison-Wesley, 2011.

Jan M. Rabaey, Anantha Chandrakasan, Borivoje Nikalic, “ Digital Integrated Circuits, 2nd Ed.” Prentice Hall, 2003.
oooooobooboboooooboobobooooobobobouooooboboo
000000 (0ooooD)oooooooo0ooOooDooOoO0O0oOoooDoOoOoOoO0oDoooooooOoon
O00dOoOo(SPICE) 0000000 SPICED OO0 OOoOooooooooooooooooon
000 URLO
0000 (000000oDoD )Y ooO0UOOOKULASIS-O0OO00000-00000000oooooooooo
agoo

https.//www .k .kyoto-u.ac.jp/student/g/i/syllabus/detail 7no=12360 KULASISO

https.//www .k .kyoto-u.ac.jp/internal/g/i/syllabus/detail ?no=12360 KULASISO O O OO OO O

275



gogoooboooooo

10C628

gooood
State Space Theory of Dynamical Systems

goOopooogioce28s o0 OoOooOUOnD UO0ODOoOU0OOOO0 DOooOooog 300
O0O0OO0OCOAl113(0 2 00000200000000 00000000 OD0O0DO0OO0OOOOOOOOOO

goobob oboboobooboobuooboboobooobd
gboooboobooooboo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gbooobooboobobooboobooboooboboobooboobooboboob oboo
OO0000KdmanOOOOODODOOOODODOOOODOO

goboobooobooboboboobooobooboboboobooboo
gooboboooboooboobobobooboooboobooboboooboobooboboo

gooooooboo

go oo goood
goooobgooog
. 374 goooboobobboobooboobooobooobooobooobo
goooboobobboboobooboobobobooboooboob
gboooobgo 576

gogno
gooobooboboboboobuooboooobooboobooon

gogooooogd 576 00000000000 00KamanOOODOOO0OO0D0O00O0ooooog
gooobooboboo

goooooobooboo

gobobooobooobogon
goobobooobooboobobooboobuoobobooboobon
oooooo(ooooo)oo

000 URLO

0000 (00000000 )YDoDoDoDoDOooDoooooo

276



gooobooboooogn

10C604

gooooddn
Applied Systems Theory

0dOopooogioceo4 D000 DOOODOOD 10 DOO0ODDOOOUOODOO DoOoOoOooDoo 100
OO0OO0OCOA100K(OD 1) 000002 00000000 OU0D0OD0ODODOOOD DOoOoOOOOOO

gobob ooboboboob0muooboboboboo
gbooobooobooboobooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
goooboobooboboobooboobo

gooooooooooooboOoOooooOooooOooOoooboboz2000b0OOO0O0ObDODOUODODOO
RN

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
gooobdoobooooboobooboobobooboobobobobooboobooo

ggoooooog

go oo goood
gooobooboboboboobuooboooobooboobooon
ooooboobo 0000000 00ooooooooooooo(ooo)yooooog
oogd 2 oooobooboboboboobooboobobobobooobooob

goooobgoboo
gboooboobobboboobuoobooboobooboooboooon
gogo 3 gooobooboboboboobuooboooobooboobooon
ooooboooboobon
goooboobobboboobooboobobobooboooboob

gooogo 2-3
goooboooobooboon
gooobooboboboboobuooboooobooboobooon
gpogno 1-2
ooooboobgon
goooboobobboboobooboobobobooboooboob
goooogooobo 56 goooboobobboboobuooboobobbooboobooob
go gboooboobobboboobuoobooboobooboooboooon
gboooboobobooboobgooooobooboobooobo
googon

godooo0o0oOoOoOoOoOoODOoOoOo(OOoOoO )Y ooooOooOoOoOoOoOoOOOoO(ODoOOooO )Yooooooo
goooooo(oooo )yYyoooooooooooo ---0000ooooooo ---0(o0ooo)

gobobooobooobooboooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 )Y00D000000000000ooooooo

277



gogoooboooooo

10C601

oooogo
Applied Mathematics for Electrical Engineering

goopogoooioce0l OO OoOoOoOOD UO0DOoOOoO0OoDOO00O DUOoOoDoo Oopbood
0000200000000 ODOOO0ODOOO DOOoUOODOOUOODOOOODO

goobob oboboobooboobuooboboobooobd
gboogoboooboooobgooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goooooobooboboooboonb

gooboboooboobooboboooboobuooboboooboobon

goobobooobooobooboboboboooboobooboboboobooboobobDboboDoobDOon
gooobooobooboobooboobooboboooboobuoobobboobOoobOon

gooooooboo

go oo goood
oooobooboboboboooboooboobobobooboooboooob
goooobooobo 1
ooooboobobooboobobobo
goooboobobboboobuooboobobbooboobooob
oooobooon 2-4
gboobooooboobgooo
oooobooboboboboooboooboobobobooboooboooob
gooogo 35
ooooboobobooboobobobo
goooboobobbooboobooboboobooboobon
ooooboobo 1

oo

ooooboobo 1-3 goooboobobobobooobooboobooooboooo
goooboobobboboobooboobobobooboooboob
gooooooog

goooobooobo 2-4

gooono

O000000S. Wiggins, Introduction to Applied Nonlinear Dynamica Systems and Chaos, Springer-Verlag.
ggoobobbooooobbobuouoooobooboooda

oooooo(coooo)oo

000 URLDO https://www.t.kyoto-u.ac.jp/lecturenotes/gse/kueeng/10C601/syllabus

0000 (00000000 )Y 0000000000000 000000 000o0oooog3o0ooo
gooooo

278



gooobooboooogn

10C647

goooodd
Electrical and Electromagnetic Circuits

O00oo0o0oooi10Cce47 00 OODODO0OUOO 10 O0D0DO0D0DUDO0DOUOO0OD UO00D0O0O0O0O 200 0OO0O0O0OOAL-00L(O 1)
oo0o0o0200000000 ODOODOOO0OO0 Doooooooo
gbobooboboooooooobooobooooobooooboooo
0000000o0U0o0ooO00oOo0oOo0OoOU0OoO0bOOoOOoOOoOUOo ICLSID0000DOoOoUooUoOoUoooUn

O00000000000000000 (Systemlintegrity) 00 0000000000000 0OO0ODO0OO0OOOOOOOOOOO
ooooooooooooooooooOoOoooooOoooOoooOoooOoboOoOooOooOooOoobo0oOooooooboboOoOooooon
ocooooooooooooooooboboOoOoooOoOOCO0OOOOOOObObOOObOOOObOOOO

gooooooooooooooobooooooooOoOoboOob0OoOoOoOoOobbOOUOobOOoOObCO0ObOobOOoOObbOOOoOooOooDO

oooooooo
gbdooomooooooooboobooooooooboboOoooooDoo
ooooooooooooooooooooo
gbooobooboobooobooboooboooooboo
gboooboobooooobooboooooobooooboobooobooooboobobooon

O00000000000000 (SystemlIntegrity) 0000000000000 O00O0O0O
ooooooood
ood oo oooo

gobooobooobooooooooobooooobooobbobooboobobobbooDo
ogoooooooboo goboooboobooboboboboo
ooooo 0 EMC(Electromagnetic Compatibility) D D 0000000000
goooobooboobooobooooboooboooboo
gobooobooboooooooooboooooboboobbooboooDobobobboOoDbo
goooobobooboo
goooooobobobobooo
2 goooooobooooooogo
goooboooboooooogoo
goooooobooobooo
00000ooooooooooyooozoooooo

gbooooboooogoon
oooo

oooooooooo

ooooooooooooooo

oooooo Oooooostoooo@moooooToOoooOoo
goboooooogo gooobooobobboobooobga
oo (1) 0 Mixed-mode S parameters

0000000000
0o (2

ooooooooooooooooooooooooooooboboooooo

oooooooo

oooooooooooOoooooooog
oooooooooooOoooooobooOoOoooooobo

oooooooooo
EOOOOOOOOCO
ooooooo

OEMCOOO SI/PI
ooooooooooooooooobooo
ooooooooooboogod
oooO0EMIOOOO
O0ooOooooo syYPEMCOOOOO

gboboooooogo
ooo

gbooooboooo

oooooooooooooooooooooo

goooboooboooobooboon

gbooobooboooooboboobooooooobooboooboo
000000 (0bo0oo0)0Uo0oUo0D0Oo00UO000UO00DO0O0OO0ODOO0OOOODOOOOO

000 URLO

oooo(00o0oU0oOo0 )Yy oooooooooUoooooUoooUoooUooUooUooUoo

279



gogoooboooooo

10C610

oooogo
Electromagnetic Theory, Adv.

0dOopooogoi1oce0 0000 OOO0O0OD 10 DOOD0DDOOOUOODOO DooOoOooo 300
OO0OO0OCOAl1O0OD 1) 000002 00000000 O0D0O0OODOOO ODOOOOOOOO
goobob oboboobooboobuooboboobooobd

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
gboooboobooooobooboooboobobobobooboobobooboobo

gobgoboooboobooboboobooboobo

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
gooobooobooboboboboooboob

gooooooboo

00 oo oooo

000000000

- 23 00000000000 000000000000000000000
000000000 000000000000000000000000000000000
0 >3 Goooooo

000000000 000000000000000000000000000000000
oooo >3 Looooooooooooooo

000000000

I 34 000000000000000000000000
000000000 000000000000000000000000000000000
0 oo

00000

g0oO0o0o0o0oO0O0oO0OOoDO0DOODOoOUOODUOOO(ooo)
ggoobobobooooobobobbooooobobooboboooon
oo0oooo(coooo)oo

000 URLO

0000 (0D0ooooooo)o

280



gooobooboooogn

10C613

Ooood
Superconductivity Engineering

goopooogiocels o oUoUinD U0bODooOdU0oooO0 coooooo 400
O0O0OO0OCOAl1O0KOD 1) 000002 00000000 O0DOOOOOO
goooboobooboooobooboobon

goboob ooboobooboobuooboboobooong
gboooooboobooobooooboobooboboboobooboon

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
gooobooobooboboobooboobobobobooboobobboobooboobobobo
googoogooo
gooobooboobobooboobooboboobooboobobooboobooboboboo
gboooboobobooobooobgoobo

gobogboooboobooboobooboobooboboobooboobobobooboobon

goboobmuooboboboboobgooobooboo
goooboooboboboboooboooboobo
oboooboobobobooboooboobo

gooooooboo

go oo goood

guo 1 gooobgoobobbobooboobgoooooboo

oooobooon 304 00O0O0OO0OO0ODOODOOODODOOOOOOODOODOODOODOOOOOD

goooboooobo obooobooboboboboobuooboobobobooboooboooon

gogo 23 gooobooobobo

oooooco 30 4 gboooboobobobobooboobooobooboobooboon
oooobooboboo

goooboooobo obooobooboboboboobuooboobobobooboooboooon

gooogo 23 gooobooboobooboobooobo

gbooooooo 102 0OO0O0O0ODOOOOOODOOOODOOOOO

gooon

ggooboboboooooobood
gooobooobooboboo

goboobooooooboooboon
oooooo(ooooo)oo
000 URLO

o000 (0Dooooooo)o

281



gogoooboooooo

gooooo

Biological Function Engineering

10C614

goopooogiocei4d OO0 OOODOUODO UOODOOOODODOOO DOUOOoooOd 200

OO0OO0OCOA100K(OD 1) 000002 00000000 OU0D0OD0ODODOOOD DOoOoOOOOOO

g0oboob ooboboooboobuoobobobooboobog

gooooooboobgooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gbooobdooboobooboobooboooboboobooboobobo

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon

gooobooobobooo

gobooboobooboobooboobooboobbobooboobobbooboobooboboo
gooooooboobobobobboobooobooo

gooooooboo

EEN ud

good

goooobooobo

goooboobobboboobooboobobobooboooboob

. 2 00000000000000C0CCOO0O0000000000000CO
ooooo
0oooooooOo , 000000000000000000000000000000000
oooooo 0000000000000000
0ooooo0oo0oO
000000000000000000000000000000000
00 (00,00 3
0000000000000000000000
00000 MRIO)
000000000000000000000000000000000
0oooooooO 2 00000000000000C0CCOO0O000000000000C0CO
ooooooo
000000000000000000000000000000000
0OoooooooO 1
000000000000000000
000000 (MRI) , 000000000000000000000000000000000
oooooo 000000000000000000000000000
00 MRIOOOO
2 03TMRIOOOOOOOOMROOOOOOOOOOCOOOOO
oooooo
oooooooO 1 O000000000000000000000000000

0000000000000 0O0ODU0OO00ODwehOOOOOOOOOOOOOO

0ooooooooooo” ooooo?20000000000000000"00000 (2009) Eric. R.
Kandel et a., "Principles of Neural Science', Mc Graw Hill, New York (2013) O O

gobobooboobooooobooboobo™mooobooboooon

oo0oooo(coooo)oo

000 URLO

0000 (00000000 )Y 0000000000000 00000000000oooooo

282



gooobooboooogn

10C621

Ogooddoooooodoo
Applied Hybrid System Engineering

goopogoooioce2l o ooOoUOOoD UO0oDOoOoO0OoDoDoOO0oO0O DoOoDoo Oopood
0000200000000 ODOOO0ODOOO DOOoUOODOOUOODOOOODO

goobob oboboobooboobuooboboobooobd
gboogoboooboooobgooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
gooobooobooboobooboobooboboooboobuoobobboobOoobOon

gobobooboobgoobooboobooboobooboobon

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
googog

gooooboooobo

oo oo goood
goooogoooba goooboobobboboobooboobobobooboooboob
gogno god
goooobgooog gooobooboboboboobuooboooobooboobooon
oo oo ooobooboobobooobooboobooo

goooogoooba
goooogooobo
god

goooboobobboboobooboobobobooboooboob
goooboobobboboobuooboobobbooboobooob
googo

goooobooobo
ogoooobogoooo
gog

oooobooboboboboooboooboobobobooboooboooob
oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob
goooboobobboboobooboobooobooo

goooobgooog
ooooboobo
ooooogn

obooobooboboboboobuooboobobobooboooboooon
goooboobooboboboobooboobooooboo

goooooobooboboooboobo
gooooooboo
goooooooboooo
oooooo(ooooo)oo

000 URLO

0000 (0D0Doooooo)yooo poooooooo

283



gogoooboooooo

10C625

HRERERERERE
Theory of Electric Circuits, Adv.

goOopooogioce2s 000000000 O U00ODOO0O0OOOO0 DOooooogd 200
00000OA1001 OOODOCO200000000 OOUOODOOO ODOoUOODOOOODOOOO
gooob obooboooboobooboboobooboon

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gboooboobooooboobooboobobooboobooboboobooboon

ggoobboboooooobboooooobbuoooobobooo

goobobooobooboobobboobooobooboobobobo0obDooboobobDbobDoOobLOon
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
goooboobooboboobooboobobboobooboobobbooboobooboboo
gooobgoooboobod

goooobooooo

go oo goood
ooooog 1 ooooboobobobobooobooboono
Maxwdl OO0 OO00O0OO0OO0OODOOO0OO0OO0OO0OO0OOOOOOOOOOO
googoobogooog 4 gboooboobobboboobuoobooboobooboooboooon
googo
oooobooboboboboobooboobobobobooobooob
gooogo 4
ood
gboooboobobboboobuoobooboobooboooboooon
gooooooo 3 gooobooboboboboobuooboooobooboobooon
goooo
goooboobobboboobooboobobobooboooboob
gooogo 2
oo
gooooooo 1

gooobooooooo
goobooboobooboobooo
goboooooboobooboobooob
oo0oooo(coooo)oo

000 URLO

0000 (0D0ooooooo)o

284



gooobooboooogn

10C631

Oooodog
Design of Control Systems

goopooogioce3l OO OiOOOoOU0DO UO0ODOOU0ODODOOO0 DOUoOooogd 200
O0O0OO0OCOA100(OD 1) 00000200000000 ODO0OOOOO0O OD0DODODODOOOOOOOOO

goobob oboboobooboobuooboboobooobd
gboooboobooooboo

gobobooobo™moboboobooboooobooboobooboboobooboobobobo
gboooboobooboobooboobooboboobooboobobobboobooboon
goooboooboobobobooboooboobuooboboooboobob

gooooob0oooOobOOobooO0ooO0obOoboOo0ooOOobOOobObOO0200b0o0ob0O0obOO0obDOoUOobDOoDOoDbDO
gooobooobooboboobooboobobboobooboobobbooboobooboboo
gooobooboobmobboboobooboobobooboobooboobobobbooboob
od0oo0oO0oz2000000Q0O000OOO000DOOO0O00ODOO0D00ODOOUODOOOODOOO

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gboooboobooboobooboobooboobobbooboobuoobo

ggoooooog

oo oo goood
goooboobobboboobuooboobobbooboobooob
475 gboooboobobboboobuoobooboobooboooboooon

gogoboooogad

oooooag

00000000000000000000

000000000000 000000000000000000000
oooog 374

00000000000000000000000000000
0ooooooooo - 00000000000000000000000000000000
o000 ' 00000000
ooooooooo - 000000000000 000000000000000000000
ooooo ' 000000000000000000000 00000000

goooooooooad

goooono
djddb@obobobooooobobboooobobbboooobobbooooo
oooooo(coooo)oo

000 URLO (O OOO ) http:/iwww-lab22.kuee.kyoto-u.ac.jp/~hagiwara/ku/matlab-octave.html

o000 (Dooooooo)d

285



gogoooboooooo

10C611
oboooboggobn

Computer Simulations of Electrodynamics

000000010Ce11 DODOODODODUUOD 10 UO0O0OD0DUDUDOOOO0O DODODOOOOS500
O00D0000AI13)00O0ONID OO (S143) 0000200000000 DO0OUDOOO DoOoooOoobo
gboooooooobooboobooboooobooobooobo
goooboooooobooooo,
0000000000000 0o0oO000oULO0OO0OUDOODOOOOn FDTD (Finite-Difference Time-Doman) D0 00000000000
0000000000000 0OU0O0OODO0OO0O0 PIC(Paticleln-Cdl) 0000000000 ODOOO0OUOODOOOUOOUDODOOUD
goooooo0ooooooOoO0oOooooOoboo0oOoooooboog
gobooooooboboooobooogobooobooboobooog
goooooooogoooooooooooobooooooooboooooooboOooOooDbOobObOO0ooODObOOOoOoOooOoDObObOO0O0ooon
goooooooooooooOoOooooboo0oOoooooOoboOo0oooooooOoooooDoOoboOo0oOoObODOOoOOo0oooOoDOOOOooooo
gooboooobooboooboobooooobobooog
ooooooood
oo oo goooo
Definitions of Eulerian variables and Lagrangian variables are explained with reference to description of

Variables and Classification

) . 1 the system consisting of electromagnetic fields and particles. Classification of various simulation codesis
of Simulation Codes .
also given.
Finite Difference Methods 1
Difference Form of
Maxwell's Equation and 1 Difference forms of Maxwell's equations are derived with assignments of electromagnetic fields on full
Grid Assignment / Time and haf gridsin 1D and 2D systems.
Step Chart
. By applying Discrete Fourier Transform to Maxwell's equations, we derive the Courant condition for the
Courant Condition 1 - o L .
stability of the numerical integration in time, i.e. the FDTD mechod.
Electromagnetic Radiation 1 As atest of the FDTD method, we put aline current oscillating with a constant frequency, and study
from aThin Current electromagnetic radiation from it.
Buneman-Boris Method for . . . . . o
. . As amethod to solve equations of motion with strict conservation of kinetic energy, we study the
Equation of Motion 1 .
. Buneman-Boris method.
(Relativistic Egs.)
Interporation of 1 We study asimple linear interpolation scheme for electromagnetic fields acting on particles from the
Electromagnetic Field values defined on the grid.
Computatin of Charge and ) . . - .
» We describe the methods to cal culate charge density and current density from positions and vel ocities of
Current Densities, Self-force 1 .
. particles.
Cancellation
Initilization of Particles and 1
Fields
Renormalization and 1
Diagnostics
Advection/Wave Equation
for 1D Case (FTCS, Lax, 1
Upwind and L ax-Wendroff
Methods)
von Neumann Stability 1
Analysis
Limiter Function 1
Advection/Wave Equation 1
for Multi-Dimensional Case
Vlasov Equation 1
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An Introduction to Smart Shape
Changing Materials

This course will briefly introduce smart materials as a whole and will then focus specifically on the recent and very active
field of smart shape changing materials. We will explore how the design and stimuli-sensitivity of various materials can
allow for materials to have planned and useful motion.0 KiraLandenbergerD D0 0D 0000
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Theory of Precision Cutting,
Grinding, Polishing and Related
Properties of Materias

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based
optical and communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive,
aeronautics, and high-precision equipment. Across two lectures, the machinability of materials and methods to obtain
precise and smooth surfaces will be explored, as well as the metrology (measuring equipment) that enables quality
control and process feedback.0J Anthony BeucampO 00 0000000000000

Metrology and Control Theory
for Precision Manufacturing, and
Applications

Fine finishing of surfacesis of critical importance to awide range of science and technology, from lens and mirror based
optical and communication systems, to sliding and rolling contact surfaces required in orthopedic, automotive,
aeronautics, and high-precision equipment. Across two lectures, the machinability of materials and methods to obtain
precise and smooth surfaces will be explored, as well as the metrology (measuring equipment) that enables quality
control and process feedback.0J Anthony BeucampO 00 0000000000000
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Orientation 1 Orientation, Self-Introduction and Photo Session
Overview of Human What is Human Security Engineering? We will give brief answer to this
Security Engineering ! question.

Lecture on Human Right, Property and Social Capital, and Community
Urban Governance 5 Dimension of Human Security in Urban Context. Presentation by students and
discussion will be also carried out.

The role and importance of urban infrastructure management for establishment
Urban Infrastructure , ) . ) .
2 of human security will be presented. Presentation by students and discussion

Management ] ]
will be also carried out.
Health Risk The role and importance of health risk management for establishment of
[
2 human security will be presented. Presentation by students and discussion will
Management ,
be also carried out.
) ) The role and importance of disaster risk management for establishment of
Disaster Risk . . . . . .
2 human security will be presented. Presentation by students and discussion will
Management .
be also carried out.
1
1
1
Technical tour 2 Technical tour on human security engineering.
1
gooono

00000 O Chalenges for Human Security Engineering (Springer, 2014)
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Lectures in Urban Governance 1
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on urban governance within human security engineering. The topics are usually proposed

by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report

gggogoo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 . . i i
worth of the topics will be briefly summarized.
Investigation, ) ] ) ] ]
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 ; ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1

will be evaluated by the lecturer.
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Lecturesin Urban Governance 2
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on urban governance within human security engineering. The topics are usually proposed
by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report
gooooo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 ] ) ) ]
worth of the topics will be briefly summarized.
Investigation, i ) i i )
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 i ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1 .
will be evaluated by the lecturer.
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Urban Infrastructure Management
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on urban infrastructure management within human security engineering. The topics are
usually proposed by students and decided after discussion with the expected lecturer.urban infrastructure
management, especialy related to human security engineering. The class will present and discuss hot topics and
related literatures on urban infrastructure management.

000000000000 DODODODO Participations, discussions, and report
goooono

gooooooboo

oo 0o oood
. The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 ] ) ) )
worth of the topics will be briefly summarized.
Investigation, ) ] ) . )
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 _ _ .
i ] have discussions following the study plan.
discussion
) ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1 .
will be evaluated by the lecturer.
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Lectures in Urban Infrastructure Management 2
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on urban infrastructure management within human security engineering. The topics are

usually proposed by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report

gggogoo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 . . i i
worth of the topics will be briefly summarized.
Investigation, ) ] ) ] ]
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 ; ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1

will be evaluated by the lecturer.

gogoon

gggogoo

googooo

oooooo(ooooo)oo

000 URLO

0000 (00000000 )YoDooooooooooooooog

321



ggooboobogd

10X321
oooobouooood

L ecture on Environmental Management Leader

000p0oQo0oO0i1oX321 0ooogooooooooooon gopopoooooogoo

oo0opooog s00 Dooooc-171mogooo20000D000 DoogOoDbooooo
goooooob oboob obobobobooboobo ,obobb ,ooboo,
gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
ooooboooboobobobooboooboon
gobooboobooboobooboobooboobobbooboobg
goobobooobooboobobboobooobooboobobobo0obDooboobobDbobDoOobLOon
goooboooboobobooboobooboboooboobon

gooooogoo

oo oo goood
oo
gooooooo 1
oooobooobo
goooo !
googoobogooog 1
ooooboobo
ooooooon 1
oogd
goooogn 1
ogooono 2
goooogoooba
goooogn !
gooogo 1
oooobooobo
oogd !
googoobogooog
gogo !
oooobooobo
oogd !
googoobogooog
gooogo !
ooooooon
goooo
googon
gooooo
gooooo
oooooo(ooooo)oo
000 URLO

0000 (00000000 ) 0000000000000 000000D00ooOooooo

322



ggoooooood

10X323

O0o000o000ooo 1
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on health risk management within human security engineering. The topics are usualy

proposed by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report

gggogoo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 . . i i
worth of the topics will be briefly summarized.
Investigation, ) ] ) ] ]
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 ; ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1

will be evaluated by the lecturer.
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on health risk management within human security engineering. The topics are usualy
proposed by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report
gooooo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 ] ) ) ]
worth of the topics will be briefly summarized.
Investigation, i ) i i )
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 i ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1 .
will be evaluated by the lecturer.
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Management of Global Resources and Ecosystems
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Considerations of how terrestrial and aquatic ecosystems are structured, work, and respond what is done to and around them. Provides basis for understanding
world's ecosystems and assists students in evaluating alternatives and in making wise decisions regarding world's ecology and resource management.
0000000000000 00000000000 (50% 00000000000 (50%) 0000000000
Evaluated by the sum of scores of mid-term quizzes and reports (50%) and end-of-term report (50%).
0000000000000000000000000000000000000000000000000000000000O0O00O00O00OO0
At the end of this class, students are required to understand basic ecological processes in terrestrial and aguatic ecosystems as abasis for studying further global
environmental issues.
goooooooo

od oo oooag
Large-scale Pattern of 1 Large-scale Pattern of Climatic Variation
Climatic Variation Given by Prof. Funakawa
Energy transformation and . . o .
. o . Energy transformation and nutrient cycling in terrestrial ecosystems
nutrient cycling in terrestrial 1 .
Given by Prof. Funakawa
ecosystems
. . Soil and Soil Ecosystem
Soil and Soil Ecosystem 1 .
Given by Prof. Funakawa
Ecological resources and their . o o .
o . Ecological resources and their utilization under humid climatic conditions
utilization under humid 1 .
o N Given by Prof. Funakawa
climatic conditions
Ecological resources and their . o . S .
o . Ecological resources and their utilization under arid and semi-arid climatic conditions
utilization under arid and 1 .
o . Given by Prof. Funakawa
semi-arid climatic conditions
Forests and forest ecosystem
Forests and forest ecosystem 1 . .
Given by Prof. Shibata
. Forest environment
Forest environment 1 . .
Given by Prof. Shibata
Forest destruction and 1 Forest destruction and restoration
restoration Given by Prof. Shibata
Forest and Forestry
Forest and Forestry 1

Given by Prof. Shibata

Management of forest
resources

Management of forest resources
Given by Prof. Shibata

Oceanic environments and
biologica production system

Oceanic environments and biological production system
Given by Prof. Yamashita

Ecology of aquatic animals

Ecology of aquatic animals
Given by Prof. Yamashita

Anthropogenic impacts on
coastal ecosystem

Anthropogenic impacts on coastal ecosystem
Given by Prof. Yamashita

Ecosystem and fisheries
resources

Ecosystem and fisheries resources
Given by Prof. Yamashita

Management of fisheries
resources

Management of fisheries resources
Given by Prof. Yamashita

goooo?00000000000O00O0OO0ODOOO
Not specified.

0 000D D ?Ecology: Cocepts and Application, Manuel C. Molles, Jr., (WCB McGraw-Hill), ISBN: ISBN:0073309761
?Environmental Science: Toward a sustainable future, Richard T. Wright, (Pearson Education International), ISBN: 1SBN:0131442007
?Soils, W. Dubbin, (The Natural History Museum, London), ISBN: | SBN:0565091506
?Marine Ecology: Processes, Systems, and Impacts, Michel Kaiser, (Oxford University Press), ISBN: I1SBN:9780199249756

goooooooog
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Students are required to study on each of the topics after lecture by using the material's distributed.
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Environmental Ethics and Environmental Education
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00000 000000000 R4ibSHAW, Jane SINGER

0000000000 Ethica approaches and educational activities are essential for solving environmental problems, especialy to
facilitate consensus building among conflicting stakeholders. This course covers prominent schools of thought in the field of
environmental ethics, and broader aspects of environmental education, including education for sustainable development, climate
change education and disaster risk reduction education. The purposeis to deepen students  theoretical understanding and practical
competencies based on case studies, fieldwork and in-class exercises.

0000000000000 OO00OOAttendance, proactive participation in class discussion and group exercises, class assignments,
campus activities, and group presentations

doodoooobooooooooboboooooooooooood
To realize and deepen understanding on the linkage between the class room learning and practical approachesin the field

gooooooog

oo ood ooog
Introduction (Shaw and ) ) _ )
) 1 Week 1: Overview, introduction and evolution of concepts
Singer)
Week 2: Basic ethical concepts
Part |: Environmental 4 Week 3: History of environmental movement
ethics (Singer) Week 4: Animal and food issues
Week 5: Ethics of water, agriculture and development
Part 11: Environment, Week 6: Basics of environmental education
disaster and climate 3 Week 7: Basics of disaster risk reduction education
change education (Shaw) Week 8: Basics of climate change education
Part I11: Advocating for ) L
o Week 9: Campus and community sustainability
sustainability on campus ) o 7
3 Week10: Skills for sustainability communication and advocacy
and beyond (Gannon and i
) Week 11:Fieldwork
Singer)
Part IV: Campus-linked Week 12: Group presentaions O
sustainability proposals 4 Week 13: Group preparations O
(Shaw, Gannon, and Week 14: Group presentations [
Singer) Week 15: Feedback session

0 0 O O O ?Environmental Ethics: An Anthology, A. Light and H. Rolston 111, (Blackwell Publishing)
?Ecological Literacy: Educating our Children for a Sustainable World, D.W. Orr, (Sierra Club Books)
?Disaster Education, Rajib Shaw, Koichi Shiwaku, Y ukiko Takeuchi, (Emerald Group Publishing )
?Education and Climate Change: Living and Learning in Interesting Times, Fumiyo Kagawa and David Selby, (Routledge)
?Sustainability on Campus: Stories and Strategies for Change (Urban and Industrial Environments), Peggy F. Barlett and Geoffrey W.
Chase, (The MIT Press)
?Environmental Communication and the Public Sphere, Robert Cox, (SAGE Publications)
?The Sustainable University: Progress and prospects, Stephen Sterling, (Routledge in Sustainable Development)

000000 ?ESD Toolkit: Web resources http://www.esdtoolkit.org/resources/web_esd.htm
?Education for Sustainable Development: Challenges, Strategies and Practicesin a Globalizing World, Anastasia Nikolopoulou,
Taisha Abraham, Farid Mirbagheri, (SAGE Publications),

gooooooood

000000 (00000)000000000000o00o0000000o0o0o0000ooooooooooon
Thereis no specific required text. Learning materials will be distributed during orientation and each class.
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000000 0o0ooooo0oo00 0DoD0oooomoooO 200500

000000 Froot ,K.A.(ed) “ The Financing of Catastrophic Risk” , the University of Chicago Press Kunreuther H.
and Rose, A., “ The Economics of Natural Hazards” , Vol.1 & 2, The International Library of Critical Writingsin
Economics 178, Edward Elgar publishers, 2004
Okuyama, Y ., and Chang, S.T.,(eds.) * Modeling Spatial and Economic Impacts of Disasters’ (Advancesin Spatial
Science), Springer, 2004.
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Lecturesin Disaster Risk Management 1
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on disaster risk management within human security engineering. The topics are usually
proposed by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report
gooooo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 ] ) ) ]
worth of the topics will be briefly summarized.
Investigation, i ) i i )
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 i ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1 .
will be evaluated by the lecturer.
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O0D0D0OO0OD0DODODOThisclassisaTailor-made lecture. Students need to find the lecturer who can lead them to
understand the hot topics on disaster risk management within human security engineering. The topics are usually

proposed by students and decided after discussion with the expected lecturer.

00000000000 00000O0 0 Participations, discussions, and report

gggogoo

gooooooboo

o o goon
i The topics and study plan will be decided by discussion with the lecturer. The
Introduction 1 . . i i
worth of the topics will be briefly summarized.
Investigation, ) ] ) ] ]
. Students need to investigate the topics, make presentations on its results, and
presentation, and 13 ; ) )
i ) have discussions following the study plan.
discussion
i ) Final presentation will be carried out, and final report will be submitted. They
Final presentation 1

will be evaluated by the lecturer.
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Internship for Human Security Engineering
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0000000000 Theinternship aimsto develop practica capabilities to secure urban human security, in
addition to acquiring expert knowledge and the ability to develop new research fields by carrying out research
activity related to human security engineering and presenting research results at international conferences. Specific
examples include participating in internships domestically or abroad at companies or research institutes which
conduct the operation of international projects, conducting field surveys, and attending academic conferences.

00000000000 D0O0ODO0 Report
googooo

gooooooboo

HEN RN ogooo
e 1 Attending seminars, presentations at international conferences, and internships
annin
P g are planned by students for this class.
research and 13 Students attend seminars, make presentations at international conferences, and
investigation carry out internshipsto get practical knowledge and experiences.
) Students need to submit areport summarizing what they did and what they got
final report 1 ) I
in the activities.
goooo
oooooa
gooooa

oooooo(ooooo)oo
000 URLO

0000 (00000000 )dIiInternship for Human Security Engineering normally requires 2 weeks (10 days)
of on-site training or on-the-research training. Examples of this internship activities as follows: (a) Presentation at
international conference followed by information collection relevant to your doctoral research at laboratories of
foreign universities and authorities. (b) Normal internship activities at private companies to study the state of the
cutting-edge technologies or practical business.
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0000000000 Thisclassaimsto develop the abilities of international collaboration, field investigation, and
on-site planning/problem solving through long-term investigation/research activities related to human security
engineering with thorough hands-on policy in foreign countries. Specific examples include field research at
overseas centers and participation in international projects overseas. Asarule, participants will stay in thefield for
2 months or more.

00000000000 D0O0ODO0 Report
googooo

gooooooboo

HEN RN ogoon
e 1 Attending seminars, presentations at international conferences, and internships
annin
P g are planned by students for this class.
research and 13 Students attend seminars, make presentations at international conferences, and
investigation carry out internshipsto get practical knowledge and experiences.
) Students need to submit areport summarizing what they did and what they got
final report 1 ) I
in the activities.
goooo
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oooooo(ooooo)oo
000 URLO

0000 (00000000 )dJAdvanced Capstone Projects require more than 2 months on-site or research
training. Examples as follows: (a) Fieldwork at overseas base for your doctoral research. (b) Working as a visiting
researcher at agencies/organizations related to Human Security Engineering.
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00000000 ODDO000 00000000 D Sayuri Kimoto (O OO DO OO ), IPATPONGSAD Thirapong

0000000000 The course provides students with the numerical modeling of soils to predict the behavior
such as consolidation and chemical transport in porous media. The course will cover reviews of the constitutive
models of geomaterials, and the development of fully coupled finite element formulation for solid-fluid two phase
materials. Students are required to develop afinite element code for solving boundary value problems. At the end
of the term, students are required to give a presentation of the results.

0000000000000 OOd Presentation and home works

U 0O 0 0O O O Understanding the numerical modeling of soilsto predict the mechanical behavior of prous media,
such as, deformation of two-phase mixture and chemical transportation.

goooobooooo

0o 0o gooo
Guidance and
Introduction to 1 Fundamental concept in continuum mechanics such as deformation, stresses,
Computational and motion.(by Assoc.Prof. Kimoto)
Geomechanics
Governing equations Motion, conservation of mass, balance of linear momeutum for fluid-solid
for fluid-soid 2 two-phase materials. Constitutive models for soils, including elasticity,
two-phase materials plasticity, and visco-plasticity.(by Assoc.Prof. Kimoto)

Ground water flow i ) . . . . .
Chemical transport in porous media, advective-dispersive chemical transport.

and chemical 5 ]

(by Assoc.Prof. Inui)
transport

The virtual work theorem and finite element method for two phase material are
Boundary value ] , ) } o

described for quasi-static and dynamic problems within the framework of
problem, FEM 5 o . . _— .

i infinitesimal strain theory. Programing code for consolidation analysisis

programming _

presented. (by Assoc.Prof. Kimoto)
Presentation 2 Students are required to give a presentation of the resullts.

U O 0O O O Handout will be given.

0 000 O 0 Handout will be given.

0000 0O 0 Understanding on fundamental geomechanics and numerical methods.
oooooo(coooo)oo
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Cultivate the interdiciplinary knowledge on risk engineering.
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Introduction ! Introduction to Geo-Risk Engineering
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Basics > Basics of Risk Analysis (4)
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Risk of Slope 8 Evaluation of Slope Risk 0 60
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Feed back
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00 0000C. Chapman and S. Ward, Project Risk Management, John Wiley & Sons, 1997. R. Flanagan and G.
Norman, Risk Management and Construction, Blackwell Science V.M. Malhotra & N.J. Carino, CRC Handbook
on Nondestructive Testing of Concrete, CRC Press, 1989.

goboobooboobooboooobooboobobboboobooboobobo
oooooo(ooooo)oo
000 URLO

0000 (0DDoo00ooo)00oDo000oo000o0o000oo00oooo0oo0oooouoDooog
0000 000000 ohtsu.hiroyasu.6n@kyoto-u.ac.jpd O O O



ggoooooood

10F405
Oooooobooon

Fundamental Geofront Engineering

O00000010F405 0000000 DO0O0OOOO00O0ODO D0OO0O0ODOO0O0O0OD DOoDooOoD 100
goooociopooob booobQ0200000000 DOOODOOOD DOQDOOBDOO
gooooooboooooooooboooobooooooooo,
gobooooboooooooooooobooooboooooooobooOoOoOoOoOoOooboOoOooOooOoobOoOoooboboOooboboooDboboOoon
gboooooooooooboooooooooooo
goboooooboooooboooooooooooobooOoOoooooooObooOobOboOoOoOboOoOooOooOoOooOoOoOobooOoOoon
gooooobooooooooobooooboooooooooboooobOoOooooOooooo
gooooooooooooboooooboooooOoooobooOoOoboOooon
goooooooooooooooobooOoooboooood
gooboooooooooooooooooooboooooobooo
goooooooo

oo oo oooo

ooooooooooooobooooooooooooooooobooooobooooboobooo

gobooooboooo 1
gboooobooooooooobooooo
ooooooooooooobooooooooooooooooobooooobooooboobooo
goooooooooooobooOoOobOboOoOooboOoOooOooOooOOoOoOoOoOoOoOooOooooaa
goboooooogoo 1

gooooooooooooooOoOooooOooooooboOooboOoooooooooboo
gboooooooooooooooobooooooooooooo
gooooooooooooooOoOooooOooooooboOooboOoooooooooboo

gobooooboooo

1 ooooooooooooobooooooooooooooooobooooobooooboobooo

oono a0
ooooooooooooobooooooooooooooooobooooobooooboobooo
gobooooboooo 1 000000000000 000001S0000000000000000O0DOO00OO

luiooooooooooooooooooooooooooooooooooooobo

gobooooooooooobooOoOobooOo0oOoOoOoO0oOoOOoOOobDOOOoOboOoOoobooboOon
1 gooooooooooooooOoOooooOooooooboOooboOoooooooooboo

gbobooooooooooooooooooooooo

gobooooboooo
oo

gobooooboooo

1 goooooooooooooOooOoobOoOoOooOoboOooooo
goboooooo
gobooooboooo

1 goboooooooooooooOooooOoOoooooooo
goboooooo
gobooooboooo

2 goboooooooooooooOooooOoOoooooooo

goboooooo

gobooooboooo
gooo

gooooooooooooooOoOooooOooooooboOooboOoooooooooboo
goooooooooooooboooooboooooooooooo

gobooooboooo
goboooooo

gooooooooooooooOoOooooOooooooboOooboOoooooooooboo
oooooo

gooooooooooooooOoOooooOooooooboOooboOoooooooooboo
ooooooooooooobooooooooooooooooobooooobooooboobooo

gobooooboooo

gobooooboooo 1

q goooooooooooobooOoOobOboOoOooboOoOooOooOooOOoOoOoOoOoOoOooOooooaa
gobooooooooooOoooooooo

gooao 1 gbooOoooooooooobooooooo

gobooooboooo

q00n 1 gooboooooooooooooooboooo

goboooobooobOoooooooooobooooooo

goooooooooobooooooooo
goboboooboooooboooboooOobOoOoOoOboOoOoooOooOOoOoooDo
00ooooOo(Oo0oO0)b0000O000ODO0O0O0DOO0O0OO0D0OOO0O0ODOOOODOOOOOO

000 URLDO

0000 (CooooOoUoOo)yYyoooooooooUoUoUoUODoODoOoUoUoDooooUoLUOoULUOUOO

345



ggooboobogd

10F203
Ooobn

Public Finance

000000010FR03 0000000000000 0O000O O0OODOoooOooOooo
00o00odD 400 0DO0OO0OC1-173 000002 00000000 OOOOOODOO
gooobooobo oobbb ooobbbooooooooo,

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
oOoooOOooOooboGcbPO SNAUOODOOOOOOOOOOOOOOOOODOOOOOOODOODOOO
ooooooboooiskMOODO AD-ASO0O00D0O0DOO0O0ODOODOOODOODOODOOODODOODOO
oooooooboobooo

0dooooooooOo0oooOo0OooDoO00oooO0oOoooOOOooooUOOo34000000 670
gooobooobooobooboboooboobooboboobooboobobooboobooo

gooooooboo

go oo goood
oo 1 ooooboooboobon
GDPOODOOO 2 GDPODOOODO0ODOODOOODOOOODODOOO
googoobogooog gboooboobobboboobuoobooboobooboooboooon
gogo 2 gboooboobooog
IS-LM Model 2 oooobOooooooooo iskMOOobDOoOOODOObOO
Qoooc 5 go0d0oooO00oOoooOoUooooOoUoooooooilsktMooonoO
googog
AD-AS Model 2 00000000 AdASO 0000000000
goooogn 2 goooboobobooboobooboboooboobo
god 1 goooboobobobooboobgooobonboo
oooobgno 1 oooobooobooonbg

ggoooooog

JodooDoODO000d0obDbOO0000nD 5000000002007
Dornbusch et al., Macroeconomics 13rd edition, Mcgrow-hill, 2017 isbn9781259253409

gobobooobooboobooooboooboobo™noboobooobooboobooboboon
oooooo(ooooo)oo
000 URLO

0000 (00000000 )YD0Do0o0oO KULASIsOOoooooooo

346



ggoooooood

10F223

Oooodoogo
Risk Management Theory

000000010223 00000000 0oooo0ooooD opopoooooooooo
0000000 300 DoodOoc1-1/3dfjooo20000000 DoogOoobooogoo
00000000 U0odooooooOooomoOoOoOCruizAnaMaia 0 o0oooooo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobdooboobooboobooboooboboobooboobobo

000000000000 000000b002% D O0000o0ooso00o0ooooonDooDn

00oooo0y)yooo0oooooooooooooooooooooooog
2000000000
Jyoooooooooooooon
Ho00000o0oOoOoOoOoOoOOOOOOOoOO

goooobooooo

go oo goood
oooobooobo 1-100000
goooogn 2 l-2000000000000
googoobogooog 210000004
goooog 3 22000000

1000000000
32000000000

gbooooooo 6
3300000
000000000000
ooooboobo 4-100000
oogono 3 4-200000000000DO
ooogoooon 1 500000000
goooooon

000000 LRoss, SM.: An Elementary Introduction To Mathematical Finance, Cambridge University Press,
1999
2.Sullivan W.G.: Engineering Economy, Pearson, 2012

ggooooooogd
oo0oooo(coooo)oo
000 URLO

0000 (0D0ooooooo)o

347



ggooboobogd

10F439

gooood
Environmental Risk Analysis

O000C00O010M439 00 0000000000000 U00 DOooDoooOooOoDoDOD Coooooo 400
gogooQoc-192 00o00O02 00000000 ODO0OO0OoOoOoOo oooooooo
gboboobobobooooooooobooboboboooooo,
gbobooboooobooobooboboboobooooooooboobobobobooboobobobOoboboboooon
gboobooooooboobobobobooobooobooboooboboboboboobooboobobobOobooobooog
goboobooooooobooboboboboboooooooobobobooboobooboobDoboboboboboog
gboboobooooooboboboboboooooobooon
gboboboobooobooboboboboobooooooboooobobobobooobooobooobooon
goobobooobooooobooboboboobooooooobobOoboboboooboobDobDobDOoboboboo
gboobooooooobobobobooobooooobooboboboboobooooobobobobobooboooo
gbooooogo

ud ug gooo

gooboooooo 5 0000000000DO0DO0bO000O0OO0oDoDO0oDOoooooooowHODO
goog gobooboooboobooboboobbooboobbooobog
Oooooooooo _ ) _

a0 1 1) Why children 2) Children are not little adults

gogooooobogod oo . . .
a0 1 3) The paediatric environmental and health history 4) Global change and children
gooooooooo , ) , )

a0 1 5) Outdoor air pollution 6) Indoor air pollution

oooooooo 1 7) Pesticides 8) Lead

goooooooo 1 9) Mercury 10) Other heavy metals

goooooogo .

1 11) Noise 12) Water 13) Food safety

goog

ooooooooo _ ) _ )

a0 1 14) Children and chemicals 15) Persistent Organic Pollutants

gogobooboooo . . .
. 1 16) Second-hand tobacco smoke 17) Mycotoxins, plants, fungi and derivates

goobooboooo o . L - . .
A 1 18) Injuries 19) lonizing and non-ionizing radiations 20) Occupational risks

ooooooooo , ] ,

a0 1 21) Respiratory diseases 22) Childhood cancer

Oooooooooo _ _ _

a0 1 23) Immune disorders 24) Neurobehavioral and neurodevel opmental disorders

gogobooboooo . ) . o . _

00 1 25) Endocrine disorders 26) Bio-monitoring and environmental monitoring

ooooooo 1 27) Early developmental and environmental origins of disease 28) Indicators

gbobobooobooboobobobobobooboooooon

gboboboooooboooboboooo

gboboboooboooboooon

oooooo(ooooo)oo

000 URLD

o000 (0DooO00oUoo)YuooooouoooUooOoUoUooOOoULOLOOO0DUODOOUODUOOOULODOOUOO
go



ggoooooood

10F441

oooooo
Water Quality Engineering

000000010rR41 OO0 000O0O000DOO000DOD Ooboooooooooo
00opo0o0o0oDb 200 DOOODOCI-171 000002 00000000 OODOODOODO
goooobooobgo boboo boboobgoobob oo, 0000 ,0000 ,00000

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooooooboobooboboobooboobobobobooobooboobobboobDoobOon
ooboobooobooobgoobooboobooo

ggoobooboooooboobboooobobbooooobbbooooobooboon

gobooboooboobgooboboobooboobooboboobooboobobooboobon

gooobdoobooboboobooboobobooboobooboboobooboobobooboo

oooooooboobooo

gooooboooobo

go oo goood
oooobooboboboboooboooboobobobooboooboooob
1 oooobooboboboboobooboobobobobooobooob

goooboooboboboboo
gboooboobobboboobuoobooboobooboooboooon
gboooboooboboobgooboboo
oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob

goooogn 5 goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon
gooobooboboboboobuooboooobooboobooon
oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob

gogd 5 goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon
gbooobuooboobgoooooboo
oooobooboboboboobooboobobobobooobooob

goooobooobo
gooogo

ooooogon 2

goooogoooba 1 goooboobobboboobooboobobobooboooboob
gbooobooboobgon
gooooooo 1 gbooobgooboobobooboobon

goooboooboobobooboobooboboobo
goboooooboobooboobooob

gooooo

oooooo(ooooo)oo

000 URLO

0000 (0D0ooooooo)o

349



ggooboobogd

10F234

oooogo
Water Sanitary Engineering

000000010234 OO0 O000O0OO00O0ODOOO0O0ODODO ODDoOoOoOooDooooo
0000000 200 ODOOOOC1-192 000002 00000000 DOODOOOO DOOooDoO
gobob ooboobooobooobooboobo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooboboboboooboobooboboooboobobobooboo

0ddooo0ooooOo00oooOoooooOoooooOo30d0ooooooooog
gobooboobooboobooboooboobuoobobboboooboobon

gooooooboo

go oo goood
ooooboobo
. 1 gbooobgooboboboboobooboooobooboon
goooogooobo 5 goooboobobboboobuooboobobbooboobooob
goooogn OCOQMRAODOCOUOOOOOUOODOOOODOOUOODOOOOO
ooooboobo 3 oooobooboboboboooboooboobobobooboooboooob
ooooogn ooooboobobbooboobooboboboobooob
goooboobobboboobuooboobobbooboobooob
ooooboobo 5
goooboobobbooboobgon
ooooooon 1 oooobooobooonbg

ggoobbobobodoooooobbooooboboooa
goo0ooO0ob0oO0obO0obOobooooobooooo, 2008.

gooobooobooboobobooboobuoobobooboobobobobDoobooboobo
RN

oooooo(coooo)oo
OO0 URLDO http://www.urban.env.kyoto-uacjp0 0 000000000000

0000 (00000000 )YD0D0D000000DO00ooooooo

350



ggoooooood

10F454

goooododoo
Systems Approach on Sound Material Cycles Society

00000001044 OO000000000DOOo000oDD opopoooooooooo
0000000 300 Dooooc1-192 J0ood200000000 oooooooo
gooooooboobo ooboo oobooobobooboobooobao,
gooboboobo@moboboboboobooboobooboobooboobooboboobooDbo
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
goooboobooboboobooboobobboobooboobobbooboobooboboo
goooboobooboobooboobooboboobooboobobooboobooboboo
gboooboobobooobooobgooobo
gobobooboobgooooboobooboobobbobooboobon
gobooboobooboooboobooboobooboboboboobooboobobobooboobon
goooboooboobobooboooboobobobooboobooboboobOoobooo
gooooooboo
oo oo goood
gboooboobobboboobuoobooboobooboooboooon
1 gooobooboboboboobuooboooobooboobooon
oooobooboboobooobuobobooooboobo
goooboobobboboobooboobobobooboooboob
3 goooboobobboboobuooboobobbooboobooob
goooboobobobooboobgooobonboo
oooobooboboboboooboooboobobobooboooboooob

100000000
goooboooobo

200000000
oo

.0000000o
goooogoooba

ooooboobobboobooboobobooboobooboo
goooboobobboboobooboobobobooboooboob
gooobuooboboobooboobooboooboooboobo

400000000
ooooboobo
ooooog

gooobooboboboboobuooboooobooboobooon
oooobooboboboboooboooboobobobooboooboooob
ooooboooboobon

500000000
oooobooobo
g

goooboobobboboobuooboobobbooboobooob
gboooboobobboobooboobooboobooboooon
gooobooboboboboobuooboooobooboobooon
ooooog

600000000

goooboobobboboobooboobobobooboooboob
gbooobgooboboobooboobooboobooon

goobobooobooboobooboooboobuoobobooboobo
gooobooobooboooooboob

goooboooogooo

oooooo(ooooo)oo

000 URLDO

o000 (Dooooooo)o

351



ggooboobogd

10F446
oboooboggobn

Atmospheric and Global Environmental Engineering, Adv.

0000000 10FM46 OO0DO0O00000D0O0D0O000O0 DO00D000D0oO0DOO0n0 ooooooo 200
oooooci-172 000002 00000000 DOODOO0OOODODOODOODOOODOOOOOn
0doo00oooUooO /OO ooooo oooooooooooooon

gbobooobooboboobooboobobooooooboobobobooobobobobobooboobOoboboon
gobobooobooboboboooobobooboooobooboboobooboboboboobobobon
oboobOooobooobOoobooooooooooooooooo0oooOoOooOOooOOoobOOoobOOoOoDbooag
ugbobooobooboboboboooboboboooooobobooooboboboboobobOobon
gboboooboobobobooooboboboooooboobobooooboboboboobobobon
oobo0ooOoobOooboobooon

gboooooOooobooobOoobooobooooboooboooooboooboo0oooOoooOoOooOOoobOOoOoDboOoo
oobooooboog

gbooboooobooboboobooobooboboooooboboboboooboboboboboboobobobon
goo

goooooooo

od o good
oooooolipeco
1 iPCCOO0000000ODOOOOO000OoooDn
oOoooooo
ooboooboooo
. 1 oobooboobOoobooobooobooon
oobooooo 1 oobooboooboooooooooboooo

gboobooooood 1 obobooooboboboboobooboboboon
gbobooooood 1 gboboooooboboboboooboboboboooboboboooa
ooboooboooo

1 oboboboooboobobobobooooboobobooboooo

oooo

ooboooboooo

oobooooboooo 1 ooboobooboooboooooobooobobooboboooooooog
ooboooon

ooboooon oobooobooboooboogoo

0ooooo (1)
0ooooo (2
0ooooo (3)
00oooo (4)
0ooooo (5)
0ooooo (6)
oooooooo

gbobgbooooobobobooboo
oobooboobooobooooooo
gbobgoooooobobobgoog
uboboobooooboobabobogaod
oobooboobooboobooooooo
gbobogoobooooobobobooboa
ooboobooboooboocooooo

RR R RR(R(R Rk

gbgoboooobooboobogaoo

gbgooooooboobogn

gooogoog

000000 (Doo0o0)000oO0oU0oOo00oO0U0Oo0o0oOO0o0DoOOOoOoOoOoOOoUOoOoOn
000 URLDO
oooo(ooooOoU0O0O0)yQooOoOoOoUOUOooOOOOoOoOoOOobOboooODOOO

352



ggoooooood

10A632

oooogo
Urban Metabolism Engineering

000000010A632 DO 0OO0DO0ODOOOOODOOOODO OODOoOOoOoOoooOooo
0000000 300 Dooooc-1/300poo0200000000 ogoooooo
gooooooboobgo boboo oboboobooboboboo ,0bbob ,bob

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobobooo

gooboboooboobooboboboobooboobuoboboboooboobon

goobobooobooobooboboboboooboobooboboboobooboobobDboboDoobDOon
goon

gooooooboo

go oo goood
ooooboobo oooobooboboboboooboooboobobobooboooboooob
a ! ood
goooogooobo goooboobobboboobuooboobobbooboobooob
gogo ? goooboobobbooboobgoobooboooboobooobo
ooooboobo

2 goooboobobobooboobgoobonboo
oooono

goooboobobboboobuooboobobbooboobooob
gboooboobobboobooboobooboobooboooon
gooobooboboboboobuooboooobooboobooon
ooooboobobobooboobooboboobooobooboo
oo

ooogoooon 1 gboooboobooboboobooboobooo

oooobooobo
ooogooooo

goboobooboobooboboooboobuooboobon
gooooooobooo

gooobooooboood

oooooo(ooooo)oo

000 URLDO

o000 (Dooooooo)o

353



ggooboobogd

10F456
oooogoool

New Environmental Engineering |, Advanced

000000010R45 0000000000000 0000 000000000000 0000000500 000000000500 2000000C1-171
00000200000000 O0O0ODOOOOOO0OOO DOoDOOOoOooo
00000 000000000(0o000D)0000000000000000(000000 )0000ooo,

gooooooooooooO0o0oooOoOOo0ooooOoOoO0oO00OoOOOO0O0OOOOOO0O0OOODOO00O0OOOOO0OOOODOOOOOOOOOOO0OODOOO0O0OD
gooooooooooOo0oooooOoOo0oooOoOoOoOoooOoOoOoooooD
000000000000000000000000000000000000000000000000000000000000000000000000O0O0
0000000000000 0000000000000000000000000OODODODOD0OD00O0O0DOD0ODOD0DOO0000VCSODOOODODOoOoOoooooQ
0000000000 leerningD000000ODODODOOOO
This course provides various kinds of engineering issues related to the water environment in English, which cover fundamental knowledge, the latest technologies and regional
application examples. These lectures, English presentations by students, and discussions enhance English capability and internationaity of students.
The course is conducted in simultaneous distance-learning from Kyoto University, or from remote lecture stations in University of Malaya, and Tsinghua University of China.
For the distance-learning, a hybrid system is used, which consists of prerecorded lecture VIDEO, VCS (Video conference system) and SS (dlide sharing system).
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Evaluated by class attendance, Q& A and presentation.
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Each student is requested to give a short presentation in English in the end of the course. The students will understand the present circumstance of environmentsin the world,
and the students may improve their English skill and international senses through these lectures, presentations, and discussions.
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Wastewater Treatment Plant: Case Study in China, Biological Nutrient Removal (BNR) (Prof. Wen, Tsinghua
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0 Class handouts
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Introduced in the lecture classes
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General understanding of water environmental issues
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The students should study the PPT file used in the lectures. Students also need to enough literature review and related prior to their presentation.

000 URLO

0000 (00000000 )Y0000000000O0000000O0000000000DO00DLO0000000000DO00D00D00O000DO0O0DODO0DO
goooooooooo
PowerPoint slides are main teaching materials in the lectures, and their hard copies are distributed to the students. In addition, alist of technical terms and difficult English
words is given to the students with their explanation and Japanese translation.
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This course aims to construct the knowledge and skills that are essential in the studies of design ontology and design composition processes. Students will learn models and principles related to design, as well
as the fundamental's of the cognitive and social science behind them, by repeating the three-step process consisting of experimentation, reflection, and reasoning. The process will promote the comprehension of
existing design theories, methods and their effects, and encourage the students to further develop them. Focusing on four essential topics—representation, communication, interactive perception characteristics,
and collective creativity & social capital—students will: 1) participate in simple design experiments (experimentation), 2) reflect on the cause and effect that constitute their experience as they conducted the
experiments (reflection), and 3) learn the factors that constitute the process of design by reviewing and providing an explanation of their experiences based on existing research.
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-00000000 :200
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Students are evaluated in terms of their achievement of the goal of the class, from the following aspects:

- participation in class discussions (20 points)

- theme essays/compositions assigned during the course (40 points)

- term paper in the end of the course (40 points)

0000000000000 00000O000000DO00000O000000DOO00000O0O00000DODO0000O0DO0000000000O0O000000D000000O00000DO0

gooooooo

The god for the students who take this course includes: to develop the basic understanding of the nature of design and the cognitive and socia characteristics of human beings, and to acquire the vocabulary to
express, communicate, and record the methods applied, processes managed, and phenomena observed during the course of design.

poooooood

0o 0o pooo
0ooo00O0000O0000000000000000O000000O00O00O00O0000O00O0O0O0O0OO0O0O0O00000000O0
X 0o0oo00O0000000000000000000O0O0O00O00O0O0O0O0O0O0OO0OO0O0DOO00O00
000000000 Design . ) . - . X »
ition besi 1 Following the introduction of the overall course structure, the class briefly addresses the nature of design, and how designh compositions must be
composition basics
PO grouneded in the cognitive and socia aspects of human beings, in relation to design, designed artifacts, design processes, and tools and
instrumentation for design.
. go0oO0O0o0O0o0O0o0O00O00O000000O00O0O0o0O0O0O0o0O0oOoO0o0oOo0oOoO0oOoOoOooooooon
00000 Representation and X . o » .
it 4 The three classes address how representations and their interactivity influence and affect human cognitive and thought processes. The topics to
nition

09 be covered include: representational equivalence, representational talkback, and affordance.
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Communication and shared 4 The three classes describe language as design material, and how mutual and shared understanding are developed through communication. The

understanding topics to be covered include: boundary object, shared cognition, distributed cognition, work culture, and communication breakdown.
go0oo0o00o0oO0o0O00O00oO00o000000000O00O000000O00O00O00O0O0O00O0000OO0O0On

0ooooooooooon K o i . .

i . L 2 The three classes address how controlling the temporal aspects of visual interaction affects the human perception and demonstrate haptic

Interactive perception and illusion o . X X i . o X
illusions through touch-based user interface programming. The topics to be covered include: cognitive model, illusion, and pseudo haptics.
000o000000oO0O00000000000000000000OOO0000

pOo000oDoO0oOoooooooo 2 The three classes explain the notion of social capital, which serves as a foundation in understanding how people do or do not collaborate, and

0000000000 Social capital the issues and challenges in balancing incentives in synchronous and asynchronous collaborative work situations. The topics to be covered
include: motivation, trust, reputation, obligation and expectation.
popoopoo0OO0o0OO0o0OO0ODO0O0O0DO0D0O0DOO0OO0ODOOOOOOOODOODOODOO

0000 Reflection and engagement 2 Students are asked to focus on one of the topics addressed during the course, and to design and demonstrate an experiential object to excemplify

the concept.

pooOoooooooooon

Classes are given by using projected slides and handouts. Related materials are handed out in each class.

000000 Winograd, Floresd Understanding Computers and Cognition O

NormanO Psychology of Everyday Thingsd
Simon( The Sciences of the Artificial 0

HutchinsO Cognition in the WindO

Lakoff, JohnsonO Metaphors We Live By

Maturanal] Tree of Knowledgel
Schoen( the Reflective Practitioner0

Ehn Work-Oriented Design of Computer ArtifactsC
Alexander[] Notes on the Synthesis of Form [J

gooooooooo

000000 (00000 )00 Students are encouraged to reflect on what has been told and discussed after each class.

Some of the classes may ask students to compose 1-2 page essays and/or give them reading assignment.

000 URLOOOOODO

0000 (0DDO0000oo )Od Office hours by appointment.
e-mail0 kumiyo.nakakoji @design.kyoto-u.ac.jp

Students may send questions and comments to the email address at any time.
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Design of mechanical systemsin the future will require developing novel technologies that are able to

achieve a harmonized and symbiotic relationship with the environments.This lecture elucidates

mechanical phenomenon that realize autonomous adaptation in harmony with the environment, especially

with respect to material systems characterized by microscopic structure and macroscopic properties, living

organism systems with diversity and self-repair, human-machine systems characterized by interaction and

coordination, etc. Therein, complex behaviors emerge being caused by complex interactions at different

spatio-temporal scales.

This lecture provides a number of governing principles of such complex

mechanical phenomenon, and then introduces methods for utilizing those phenomenon to design flexible

and adaptive artifacts whose constituent parts are able to alter their functions in response to the

surrounding environments.
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0000000000 The courseintroduces fundamentals of pattern recognition, clustering methods with several distance measures, and feature
extraction methods. It gives areview of state-of-the-art classifiers such as Gaussian Mixture Models (GMM), Hidden Markov Models (HMM) and
Neural Networks (NN) and aso the learning theory which includes Maximum Likelihood Estimation (MLE), Bayesian learning and Deep learning. It
also focuses on modeling and recognition of sequential patterns.

jooo0ooOoUoUooooO0o0ooUU0O0O0OOO000DU0UCOO00O000U0UOOLOO0O00DODUOODODOD UODLOODOODUODUDUODODOOOGMMO
HMMODNNOOOOUOOOOOOOOODOOOOOOOD OODO0OO00OOOO0OO0D0U0OOoO0O0O00oooooooooooooooooooo
oogo

000000000000 00000Grading will be determined by submitted reports; the questions will be given by individual lecturers during the
course.
gooboooobooboooooboooog

000000 Tolearn the basic methodology and a variety of techniques of pattern recognition and apply them to the own research topics.
gooo0o0oo0oO0oU0O0OO0O000O0O00000DO00O000O00O00UOO0DO0O0OD0D O0DDOODOO0ODOODOOOOOT[D

ooooooooo

oo oo oogo
Clustering is amethod that automatically groups unlabeled data. Standard clustering techniques, such as
1. Clustering the kmeans method, are explained along with commonly-used distance measures.

gooooooono oooo0ooo0o0ooOoU0o0ooo0oO0o0oO0oOoU0Oo0ooDOo0Oo0oUOo0ok-00000O0
goooooO0ooooooOo0oO0oooooOoOooooooo

Standard techniques of statistical feature extraction, such as PCA (Principal Component Analysis) and

2. Statistical Feature
Extraction 3
goooooooa

subspace methods, used in character recognition and image recognition systems are reviewed.
gooooooOogoooooo0oOoooooboOo0ooooooooooooooooooooDooD
gooboooogooo

We describe the two standard methods for classifying sequential patterns: DP (Dynamic Programming)
matching and HMM.

gooo000o00oooo0o0o00ooooo0o00ooooOOo0ooooooooO bPOOOOOO
HMMOOOOOoOOoOoOoOo

Asabasisfor GMM (Gaussian Mixture Models) and HMM (Hidden Markov Models), Maximum
Likelihood estimation and the EM (Expectation-Maximization) algorithm are introduced. Other training
criteria, including MDL (Minimum Description Length), MAP estimation and Bayesian learning, are also

3. Sequential Pattern
Recognition 3
gobooooooboooon

4, Maximum Likelihood

Estimation and Bayesian ]
3 reviewed.

goooooooo (G0 HMMOOOOOOOOOOOOOOOOOOOD EMOOOOOO
00 o000o0o0o0o0o0o0ooO00o0O0O0O0 (MDLOMAPOOOOODOOOD )ODOOOOOO
ooo

Discriminative models for machine learning and pattern recognition, including SVM (Support Vector

Learning
gobooooooboooo

5. Discriminative Model and
Topic Model
00000000o0ooo
oood

Machines), Logistic Regression model, and CRF (Conditional Random Fields), are reviewed. Statistical
topic modelssuch asLSI, PLS| and LDA are also reviewed.
joo0o0o0o0oooooo0oo0oooooo0o0 sVvwm(ooooooooooo)oooo
000 000000D0OCRROOOODODODD )DUooOoOoOoOooooooooLsS,PLSL,LDAD

gooooooboOo0oOooooboon

opbooogooooo
000000 Duda, Hart, Stork 0 Pattern Classification (0 0 0 O 0 O )1 John Wiley & Sons, 20010)
C.M. Bishop [ Pattern Recognition and Machine Learning (0 D 0 0000000 O ) Springer- Verlag, 200601
Hastie, Tibshirani, Friedman O The Elements of Statistical Learning (0 0 O 0O 0O 0O O O )J Springer, 20090
lan Goodfellow, Y oshua Bengio, and Aaron Courville. 0 Deep Learningll] MIT Press, 20160
00 ,0000000000000000000000O0O , 20140
gbooooooooog
000000 (00000 )00 Lecture materialswill be provided viaPandA CMS. 00 000 PandA CMSO OO0 00O
000 URLOOO PandACMSOOOOOOO
0000(00000000 )Y 000000000 0OKULASISOOOOO0OoO000ooooooooooooooooooo
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00000000 ooThislecture focuses on morphological analysis, syntactic analysis,semantic analysis, and context
analysis, including machine learning approaches, which are necessary to process natural language texts.We also explain
their applications such asinformation retrieval and machine translation.

0000000000000 000o Grading isbased on assignments/reports. Evaluation criteriais that students have
to understand basic algorithms of language information processing and submit sufficient repots for the assignments.

0O 0 000 0O Students who got a credit of this class will acquire broad knowledge about language information processing
and also understand basic algorithms for processing natural language texts.

gooooooono

go go goono
1. Overview of
Natural Language 1 Introductive Topic: Overview of Natural Language Processing
Processing

2. Formal Language _
2 Topic2 : Formal Language Theory
Theory
3. N-gram Language
Model
4. Word Sense
Disambiguation
5. Markov Model and
Part-of-Speech 2 Topic 5 : Markov Model and Part-of-Speech Tagging
Tagging
6. Probablistic Parsing 2 Topic 6 :Probablistic Parsing
7. Machine Learning

Approached in NLP

2 Topic 3: N-gram Language Model

2 Topic 4 : Word Sense Disambiguation

2 Topic 7 :Machine Learning Approached in NLP

8. Information ) ) )
. 1 Topic 8 : Information Retrieval
Retrieval
9. Machine ) . .
, 1 Topic 9 : Machine Tranglation
Tranglation

goooooooon
0 0000 0O Christopher D. Manning and Hinrich Schutze O Foundations of Statistical Natural Language Processingd
O MIT Press, 19980
Christopher D. Manning, Prabhakar Raghavan, Hinrich Schutze O Introduction to Information Retrieval (11 Cambridge
University Press, 2008 O
oooooooooood
000000 (0oood ) gD Documentsused in the course will be available on the lecturers web pages.
000 URLODODOOOODOODODO
0000 (000000ooo)YooooooooooKULASISOOOODODOoOoOoOoooooooooooooao
gooog
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Introduction to Algorithms and Informatics
000000010X431 0000000000 o0 Dooo0oodonDdon ooodogoon 200
doodooooooooo8nouoonoo3odgonoaz

000000 drhisisanon-technical course intended for awide audience. Availability of a PC and basic skillsO in
using software is assumed.

00000000 00000000 00000 O00000000OLEGALL,FrancoisCOODO0OQOOO,

000000000 DO Thiscourseisan introductory graduate course on algorithms and informatics for
non-specialists. It will cover the fundamentals of algorithm design and analysis, the analysis of graphs and flow
problems, data structures as well as an introduction to important concepts such as randomization, heuristics and
approximation.

000000000000 00000Evauation on submitted reports.

0O 000 0O O At the end of the course, students should understand the basic concepts of algorithms and informatics
studied during the semester.

googoooooboo

ao 0o oood
1. Introduction: the role of algorithmsin computing (1 week) 2. Data

structures, search and sort algorithms (3 weeks) 3. Basic techniques for
Q000 15 algorithm design (4 weeks) a. Divide-and-Conquer b. Greedy algorithms c.

Dynamic programming 4. Graphs algorithms (3 weeks) 5. Randomized

algorithms (2 weeks) 6. Solving hard problems: heuristics and approximation

(2 weeks)

0 0 O 0O O Course materials can be downloaded from the course web page that will be announced during theld first
lecture.

U000 0O O Introduction to Algorithms, 3rd edition, T. H. Cormen, C. E. Leiserson, R. L. Rivest and C. Stein,
(The MIT Press)

gooobooobon

000000 (OO0O0O0 ) DO Theinstructor expects students to spend enough time after each class for review.
Additionally, mandatory reading material and assignments will be given during the course.

0 00O URLDO announced during the lectures.

oooo(booooooo)yoooooooo
O000O00OO0OO0OO0OO0OKULASISOOOOOOOODO OO Introduction to Algorithms and Informatics O 0O O O
goooooboomboooooooo
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ggodob boooobobobtbodooobbobboooobo,boooboboboooOon
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gogdoob bdoooobobooooobbbuooooob bbb bbb bbbooog
gdooboboodooooobooooooobbobooooobobobbooooboboobo
This course introduces the following: (1) the technical foundations of wireless and wired transmission
technol ogies such as synchronization; (2) communications link analysis; (3) multiple access and medium access
control schemes; and (4) radio resource management based on optimization and game theory.
ggoobobobooooobbbooodobboooooobbboooobboboogoo
Students are required to submit reports on some subjects that will be given at the last lecture. These are used to
evaluate how much each student has mastered the basic concept of multi-media data transmission methods
gogooobooboooooboboooooobbooooobbboooobLbboooobLbLbbooOon
Odododobooobooboouoodobooooooooooon
It is expected that (1) the technical foundations of transmission technologies; (2) communications link analysis; (3
) multiple access and medium access control schemes; and (4) radio resource management are mastered and

applied.
ogoooooooa
0o 0o oood
1.00000000 o _
000 10 0O Bassesof data transmission schemes and features of wired and
oo0ooooooo 1 _ _
wireless networks in one lecture
aooo
200000000 ) 000 200 Microwave relay systems and satellite communication systemsin
oooooooo two lectures
00oooooo .
2 000 200 Home network systemsin two lectures
goooood
4.00000000 c 000 20000 30 0 Mobilecommunication network systemsin five
O lectures
500000000 5 0 00 50 O Radio resource management in five lectures

goooooooood
OO00000W.C. Jakes O Microwave mobile communicationsCd |EEE pressd |SBN:0780310691
0000000000 MmM0O0000ISBN:4274214737
ggoobobobooooobobtbooooobobbuoooob bbb bbb bboooo
Students are required to have basic knowledge of information theory, modulation theory and communication
networks.
Jooooo(ooooo)oooooooooooDoooooooooooooo
Preparation before classes would be provided in classes if required.
oo00OuRLOOOODOOOO
0000 (0D0000000) 000000000 dU0KULASISOOOOOOOOoooooooooooo
gogooboobogod
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L ecture on basic optimization theory and algorithm design for solving mathematical programming problems. Topicsinclude duality in
nonlinear optimization, interior point methods for linear and convex programming problems, convex optimization approaches to
real-world problems.
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Optimization Algorithms 4 i
1 Gradient methods for large-scale problems
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0000000000 Conversational interaction is considered to be a powerful communication means for

intelligent actors, either natural or artificial, to interact each other to act as a collective intelligence. In this course,

we study the mechanism of conversational interactions with verbal and nonverbal cues from computational points

of view and discuss key issues in designing conversational systems that can interact with peoplein a

conversational fashion.

000000000000 0D00D0OOCreditisawarded on the basis of one or more written report on the subject

discussed in the lecture.

0000 00O Students will understand conceptual, theoretical and computational aspects for building and analyzing

conversationally intelligent systems.
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Conversational 15
Informatics

1. Artificial Intelligence and Conversational Intelligence
2. Architectures and Methodologies for Conversational Systems
3. Smart Interaction Environment
4. Conversation Measurement, Analysis, and Modeling
5. Learning by Mimicking and Temporal Data Mining
6. Techniques for Temporal Data Mining
7. Cognitive Design
8. Affective Computing
9. Theory of Mind
10. Conversation as a Phenomenon
11. Nonverbal Communication
12. Speaking Turn System
13. Using Language
14. Story Telling and Understanding
15. Synergy
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0000 0O 0O Conversational Informatics: A Data-Intensive Approach with Emphasis on Nonverbal
Communication, Toyoaki Nishida, Atsushi Nakazawa, Y oshimasa Ohmoto, Y asser Mohammad, (Springer),

|SBN:978-4-431-55039-6

0000 O O Fundamental s of Computer Science

000000 (0OO0O0 ) DO Students are requested to prepare for each class by conducting a preliminary

literature review and deepen the understanding of the issues by an extensive literature study after the class.
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000D (000000000 )dOffice hour is appointment-basis. Contact address: nishida@i.kyoto-u.ac.jp
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0000000000 Machinelearning isknown as fundamental technology in Artificial Intelligence. In this course we treat machine learning from

discrete data and present its mathematical foundations based on formal language theory and theory of computation. First we introduce elements needed in

formalizing machine learning, and then we explain learnability of various classes of formal languages in the models of identification in the limit and

learning with queries, aswell as models in first order logic. We also introduce some results presented recently in computational learning theory,
including its relationship with ideals of polynomials.

0000000000000 000 D0 Students must submit exercise papers on some of the topics given in the course.

0 0 000 O By taking this cpurse, students are expected to understand mathematical foundations of machine learning based on formal language theory

and theory of computation.

ooooooooo

oo oo oooo

1. Machine learning from ) ) )
) 1 Machine learning from discrete data
discrete data
2. Formal language theory )
. 1 Formal language theory and theory of computation
and theory of computation
3. Learning regular
languages from positive and 1 Learning regular languages from positive and negative data
negative data
4. Learning regular ) "
» 1 Learning regular languages by positive data
languages by positive data
5. Learning context-free . "
N 1 Learning context-free languages by positive data
languages by positive data
6. Characterizing learning . ) "
. 1 Characterizing learning from positive data

from positive data
7. Learning regular ) . .

. . 1 Learning regular languages with queries
languages with queries
7. Learning regular . . )

. . 2 Learning context-free languages with queries
languages with queries
9. Elementary formal system .

. 1 Elementary formal system and learning
and learning
10. Learning pattern .
1 Learning pattern languages
languages
11. Learning Boolean . .
. 1 Learning Boolean functions
functions
12. Learning modelsin . o .
] . 1 Learning modelsin first-order logic
first-order logic
13. Refinement operators 1 Refinement operators
14. Learning polynomial ) o )
1 Learning polynomial idealsin algebra

idealsin agebra

oooooooooo

000000 CoalindelaHiguera Grammatical Inference: Learning Automata and GrammarsC L] Cambridge University Press [0 ISBN:0521763169

0000 ,000,000 0000000 0000ISBN:4563014966

00000 O Students are assumed to have fundamental knowledge on mathematics, in particular, set theory.

000000 (00000 )00 Every week, students should review the material (slides, documents..) provided in the lecture just one week before. (90

min)

After every lecture, students should review the material provided in it and if they have any question, they should ask the lecturer.

ooourRLOOOOODOOOODOO

0000 (00000000 )0 Documents used in the course will be available on KULASIS.

O0000000000000000KULASISOOOO0O000000
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0000000000 Thiscoursewill cover in abroad sense the fundamental theoretical aspects and applicative
possibilities of statistical machine learning, which is now afundamental block of statistical data analysis and data
mining. This course will focusfirst on the supervised and unsupervised learning problems, including a survey of
probably approximately correct learning, Bayesian learning as well as other |earning theory frameworks.
Following thisintroduction, several probabilistic models and prediction algorithms, such as the logistic regression,
perceptron, and support vector machine will be introduced. Advanced topic such as online learning, structured
prediction, and sparse modeling will be also introduced.

0000000000000 D0DOOOReportsand final exam.

0 00 0O O O Understanding basic concepts, problems, and techniques of statistical learning and some of the recent
topics.

ggoooooog

00 00 gooo
1-1. Introduction to classification & regression: historical I perspective,
1.Statistical Learning 4 separating hyperplanes and major algorithms
Theory 1-2. Probahilistic framework of classification and statistical learning theory:
Learning Bounds, V apnik-Chervonenkis theory
2-1 Modelsfor Classification: Logistic Regression, Perceptron, Support V ector

) Machines
2.Supervised o o ) ,
L earri 6 2-2 Regularization: Sparse Models (L1 regularization), Bayesian Modeling
earnin
g 2-3 Model Selection: Performance Measures, Cross-Validation, and Other

Information Criterion
3-1 Structured Prediction: Conditional Random Fields, Structured SVM

3.Advanced topics 5 3-2 Onlinelearning

3-3 Semi-supervised, Active, and Transfer Learning

gobobooboooogn

0000 0 0O Hastie, Friedman, Tibshirani O The Elements of Statistical Learning[1] Springer
Shai Shalev-Shwartz and Shai Ben-David O Understanding Machine Learning: From Theory to AlgorithmsO
0 Cambridge University Press[]

goooboooboon

O00000 (000000 ) 0o Basic knowledge about probability and statistics

o000 uRLOODOOOODODOO

0000 (00000000 )000000000000000000KULASISOOOOO0O00000
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1.00 1 oooooooobod
20000000 3 ooo0oooOootidfo0oo00oo0o0oo0o0ooo0ooooooooooo
3.0000 1 00000000nDCG
400000 1 PageRankO HITSO RandomWalk D OO OO0
5000000000 2 goooooooooooooo

60000000000
oobooooooooo

O
7.00000000 5 gooooooooooooooooboooobooooobooDboooooboOooooog
8.00 1 oooooooo

00000000ooo0ooooooooog (Powerpoint) 00 0000000000000 OOOOOOOO
00000 0O Ricardo Baeza-Y ates and Berthier Ribeiro-Neto O Modern Information Retrieval”  (Acm Press Series) March 199911 Addison
WesleyO
Christopher D. Manning, Prabhakar Raghavan, and Hinrich Schuetze * Introduction to Information Retrieval” July 200810 Cambridge
University Press(]
000000000000 00000000000D0o00D00oLtD000D0D0000U0 U0D00O0 -acmcomputing surveys
870 ,0000 70 pp..117-1640
P.Rigaux, M.Scholl, A.Voisard ¥ Spatial Databases with Application to GIS,” (11 Morgan Kaufmann Publishers(1] Chapter 3: Logical
Models and Query Languages, pp.69-112 20020
Ralf Hartmut Guting O An Introduction to Spatial Database Systems Sept. 199401
Albert K.W. Yeung and G. Brent Hall O Spatial Database Systems: Design, Implementation and Project Management(T] (GeoJournal Library)
Springer, Jan. 2007.0
C.Zaniolo,S.Ceri,C.Faloutsos,R.T.Snodgrass, V.S.Subrahmanian, R.Zicari O Chapter 6“ TSQL2” in“ Advanced Database Systems’ [
0 Morgan Kaufmann Pub.1997.0J
Parent, Stefano Spaccapietra, Esteban Zimnyi O Conceptual Modeling for Traditional and Spatio-Tempora Applications. The MADS
Approach1] Springer, June 20060
gooooooooooobobOobobobDgooooooboobobOobUobDobDobODoOUooUooDbO0oboooobobobobo
oooooooo
000000(00000)0000000 ReadingAssignment 000 0000000000000 0O0O0OOOO0OOOOOOOOO
oo
000 URLO OO URLDO http://dnafernuni-hagen.de/papers/IntroSpatial DBM S.pdf
0000 (0o0o000oo0o)yoo0oU0oo00oUoo0o0U0O000O000000DDO00oDUoOOoOoUoOOoOO.
00 : tyamamot@dl.kuis,.kyoto-u.ac.jp, 0 O : yoshikawa@i.kyoto-u.ac.jp
0000000000000 000UOKULASISOOooooooooo
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0000000000 Thiscourse gives an overview of three major topics on distributed information systems. The first
topic is complex data, XML and RDF. Unlike flat tables employed by relational databases, modern information systems
manages complex data. Students will learn data models which have rich expressive power to model complex data, and
declarative languages to manage complex data. XML (Extensible Markup Language), aWw3C standard meta-language for
information exchange on the Web and RDF are covered. The second topic covers highly-scalable distributed file systems
and databases. The systems covered in lectures include HDFS, MapReduce and Dremel. Column store technologies are
also covered as an important storage model for handling OL AP tasks on high-volume data. The third topic is Web
mining and knowledge discovery. The fundamental technologies and application systemswill be introduced. Some other
contemporary topics are lectured if time allows.

0000000000000 000 0 Grading method: Grade is evaluated by writing examination and reports.

O 00000 Our goal isto introduce students to principles and techniques of distributed information systems. Students
are expected to obtain fundamental knowledge on representation, management, processing and mining of large amount
of distributed data.

gooooooon

oo oo goono
Complex Data, XML and RDF
. Nested Data, Complex Vaue, Semi-Structured Data

. XML
Distributed and . RDF
Parallel Information 10 Highly-Scalable Distributed File Systems and Databases
Systems (Y oshikawa) . HDFS (Hadoop Distributed File System)
. MapReduce
. Column Store
. Dremel
. Content Mining: Information Extraction, Information Integration (Schema
Matching)
Knowledge Discovery . Structure Mining: Link analysis, Social Network Analysis
(Web Mining) (Ma) . Usage Mining: log analysis, personalization, user behavior analysis, HCI

. Sentiment Analysis and Opinion Mining
. Application Systems

0O 0O 0 0O O Lecture notes and related documents will be distributed in lectures
000000 Severa related documents will be introduced in lectures
O O 0O 0O 0O O Basic knowledge about database systems.
000000 (0o0ooo)00linsomelectures, homework is assigned. Course review is highly recommended.
000 URLO shown in lectures
0000 (00o0Ooo0odo )oContact by e-mail using the following addresses:
(Replace AT by @)
Masatoshi Y oshikawa <yoshikawaATi.kyoto-u.ac.jp>
Qiang Ma<qiangATi.kyoto-u.ac.jp>
Toshiyuki Shimizu <tshimizuATi.kyoto-u.ac.jp>
0oodo00oo0oooooDooooo0dKULASISOOOOoDOoooooad
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0000000000 Thiscourse (Marketing) is designed to give an overview or process of marketing in order to
identify and solve marketing problems. It focuses not only on giving fundamental knowledge but also on applying
its knowledge to marketing problems.

0000000000000 0D0O0FNna exam : 60%. Class participation : 40%.

000000 To Understand an overview or process of marketing in order to identify and solve marketing
problems.

gooooooboo

g RN gooo
This course begins from basic concept of marketing as an introduction. It is, as

amain subject, organized into three parts. Part O provides an analysis of a
marketing opportunity & environment which can include 3C analysis
(Customer, Competitor, Company) to identify marketing problems . Part O
provides a development of marketing strategy based on STP (Segmentation,
Targeting, Positioning). Part 0 provides adesign of marketing mix which
means 4P (Product, Price, Promotion, Place). Each classwill proceed in a
combined use of lecture and asmall case. Each class is summarized as

Course structure 15 follows*: 1 & 2: Basic concept: definition and principle of Marketing 3 & 4:
An analysis of marketing opportunity & environment: 3C (Customer,
Competitor, and Company), 5 forces, etc. 5 & 6: A development of marketing
strategy: STP (Segmentation, Targeting, and Positioning(including Branding))
7 & 8: A design of marketing mix (product): structure of product and Product
Life Cycle 9 & 10: A design of marketing mix (price, place): pricing and
distribution channel 11 & 12: A design of marketing mix (promotion): IMC
(Integrated Marketing Communication), promotion tool, and advertising 13 &
14: Case discussion 15 : Wrap-up (Summary)

O O O O O No specific textbooks are used. Necessary articles and documents will be distributed in the class.
0000 O O Relevant references will be provided in appropriate classes.

0O 00O 0O O O No knowledge of marketing is required. Please note that auditing students are required to have a brief
interview with the professor before classes start. The number of auditing students will be limited.

000000 (00000 )D 0O Necessary information will be distributed in the class.
0 00 URLDO Necessary information will be distributed in the class.
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00000 000000000 Emmanue MANALOOOODOOODOO

00000000000 The purpose of this courseisto develop senior and graduate students'  ability to effectively communicate their research in English
to international audiences. It will cover essential skillsin both written and spoken communication, including both formal and less formal contexts for the
latter. Asthe specific focus of this course is on the development of language skillsfor use in educational and psychological research environments, it is
suitable for both native and non-native English speakers.

0000000000000 000 0 Writing taskg/assessments = 50%, Speaking tasks/assessments = 50%. There is no final examination.

000000 Thegod of thiscourseisto facilitate the development of students' English communication skills that are applicable to many essential
activities that researchers engage in. The expectation in this courseis that students will demonstrate development of these skills at a high level
commensurate with their educational background and experience.

ooooooooo

oo oo gooo

Thisis an intensive course that will be held over three Saturdays (9:00 to 16:30 on each day). The
following is a guide to what will be covered on each of the three days of the course. Some modifications
or adjustments to this structure may be made as required.

Day 1 (April 22, 2017): Introduction to the course; the structure of research papers in education; quoting
and paraphrasing others'  work.

Day 2 (May 13, 2017): Critical thinking, reading, and writing; considerations in publishing research;
paper (oral) and poster presentation skills.

Day 3 (May 27, 2017): Student research presentations and feedback; self-introduction and initiation of
conversation with other researchers; skills for maintaining conversations with other researchers.

Course conduct:

course 3days Students taking this course will be expected to fully participate in discussions, exercises, and various
writing and speaking tasks assigned by the instructor. They will be expected to prepare ahead of each
class by reading any materials assigned by the instructor, and/or completing any other assigned tasks.

Class sessions will vary in terms of conduct: most will include some lectures provided by the instructor,
who will also facilitate workshops and discussions on the topics covered in the course.

Writing tasks/assessments = 50%: Students will write aresearch abstract (10%) and aliterature review
pertinent to their own research work (word limit = 1,000 words; 40%). For the literature review, they will
need to demonstrate the necessary skillsin quoting and paraphrasing, as well as correct and accurate
source acknowledgement and referencing (using the APA format). In the review, reference will need to
be made to at least 5 research articles pertinent to their research topic. Speaking tasks/assessments = 50
%: Students will make a presentation to report on their own research work (30%); additionally,
contributions to class discussions and demonstration of ability to correctly apply skillslearnt in the
course would count toward the final grade (20%).

oboooooooo
Thereis no textbook for this course. The instructor will assign articles for students to read in preparation for each class.
oooooobooooooooon
00 000 O Students taking this course are expected to have completed their own research project and/or to be currently working on aresearch project
(evenifitisjust asmall project).
000000 (00000 )00 Prior to the first class session and between the class sessions, students will be expected to spend some time on
preparation, readings, and/or assignments.
0o urRLOOODOOOOOO
0000 (00000000 )OWhat to bring to the first class session:
[1] Notes about own research (completed or in process)
[2] Copy of at least 2 experimental research papers on asimilar or related topic to own research (please read these papers ahead of the course so that

you are familiar with their content).() Students can email the instructor to make an appointment or to ask any questions about the course.
0000000000000 00U00OKULASISOODOoOoOoooooo
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00000 000000000 Department of Chemical Engineering, Professor, Ryoichi Y amamoto

000000000 O After genera introductions on the flow properties (Rheology) of polymeric liquids as typical
examples of non-Newtonian fluids, the relationship (known as the constitutive egquation) between strain rate and
stressis explained. In addition to classical phenomenological approaches, molecular approaches based on
statistical mechanics will be taught in this course. To thisend, basic lectureson “ Langevin Equation”

“ Hydrodynamic Interaction” , and“ Linear Response Theory” will also be given.

0000000000000 0O0OOAnswersto several questions and exercises, which will be given during the
course, are used to judge.

0000 OO To understand strength and weakness of both phenomenological and molecular approaches to
formulate general behaviors of non-Newtonian fluids mathematically as forms of constitutive equations. Also to
learn mathematical and physical methodol ogies necessarily to achieve this.

goooooood

00 o0 gooo
Shedding lights on the nature of polymeric liquids in comparisons with simple

- Polymeric Liquids/ 6 Newtonian liquids. Various formulations on the characteristic behaviors of

Rheology polymeric liquids based on both empirical and molecular approaches are
lectured.

- Stochastic Process / 3 To deal with Brownian motions of particlesin solvents, alecture on Langevin

Langevin Equation equation is given after some basic tutorials on stochastic process.

- Green Function / To deal with motions of interacting particlesin solvents, alecture on the

Hydrodynamic 2 hydrodynamic interaction is given after some basic tutorials on Green function

Interaction and Poisson equation.

Understanding 1

Check

0 000 O Transport Phenomena 2nd Ed., Bird, Stewart, Lightfoot, (Wiley)

0000 00O Introduction to Polymer Physics, Doi, (Oxford) Theory of Simple Liquids 4th Ed., Hansen,
McDonald, (Academic Press) Colloidal Dispersions, Russel, Saville, and Schowlter, (Cambridge)

00000 O Under graduate level basic knowledge on“ Fluid Mechanics/ Transport Phenomena” and basic
mathematicsincluding “ Vector Analyses’ are required.
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0000000000 Thislecture provides an introduction to the theory of continuum mechanics for its application to the fields of

bioengineering and biomedical engineering.
0000000000000 000Owill beannounced in the class
000000 Students will be able to understand tensor analysis and continuum mechanics, and to apply them in modeling of living

tissues and cells.
OooOo0oooooad

oo

oo

Introduction to
continuum mechanics

Mathematical
preliminaries:

2 Matrix algebra, Index notation, Summation convention, Eigenvalues and eigenvectors

Vectors and tensors

Cartesian tensors, Scalar and vector products, Dyadic product, Coordinate transformation,

Invariants, Nabla operator, Divergence theorem

Kinematics: Bodies and
configurations,
Displacement, Strain
tensor, Compatibility,
Material time derivative

45

Stress and equilibrium

Force and stress, Stress tensor, Traction, Cauchy stress,Principal stresses,Equation of

equilibrium

Conservation Laws and
governing equations:

Mass conservation, Linear and angular momentum, The first law of thermodynamics for

8-9 .
continua

Constitutive models:
Congtitutive equations,
Stress-strain relationship,
Linear elasticity,
Newtonian viscous
fluids, Materia
symmetry, Biological
tissues

10-11

Boundary value
problems: Differential
equations with a set of
boundary conditions,
Navier-Stokes equation,
Navier's equation

12-13

Summary

Application of continuum mechanics to the analyses of biological tissues, Introduction to

14-15 ) )
biomechanics
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